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Help Keep “With a pig and a goat your plant would 
é compare favorably with some back yards 
the Premises I’ve heard about,” is a remark made by a 
Clean 


superintendent to the man in charge of 
one of the company’s shops. He might have said much more 
as to the advantages to be derived from neat shops and prem- 
ises, but he believed that the comparison was enough, and in 
this case it proved so. There are other railway shops in this 
country to which this same remark might apply. To them we 
desire to convey the message that neat, clean shops will do much 
to increase output, inspire careful workmanship, keep the em- 
ployvees contented and advertise the road in the right way. At 
the Burnside shops of the Illinois Central the officers make 
it a special point to keep the shops and surroundings or- 
derly and as neat as the conditions will allow. Barrels made 
of scrapped corrugated roofing are placed at various points 
throughout the plant; they are painted white and kept that 
way. An inscription “Help Keep the Premises Clean” is neatly 
lettered on the covers. These white barrels contrast so vividly 
with the black cinder grounds that it is impossible to forget 
the purpose for which they are intended. The entire plant 
maintains a Sunday appearance day in and day out. The men 
like it and the shop officers believe that they are fully repaid 
for their trouble. It costs but little to do this and the advan- 
tages are many; you will be better 
and the work of your men will 
is followed. 


satisfied with your work 
better satisfy you if this policy 


The Kansas City Southern has recently 
completed some tests which were conduct- 
ed with a view to modernizing a class of 
consolidation type locomotives. As origi- 
nally built these engines had a tractive effort of 44,900 Ib. and a 
weight on drivers of 182,600 Ib., 22 in. by 30 in. cylinders, 55 in. 
driving wheels, a boiler pressure of 200 Ib. and a grate area of 
33.5 sq. ft. Alterations were made to two of them, one being 
fitted with a wide firebox providing a grate area of 62.5 sq. ft., 
while the other was fitted with a superheater, a brick arch and 
a design of piston valve chest which is applied directly to the 
slide valve seat and avoids the necessity of applying new cylin- 
ders. The cost to convert the engine which was equipped with a 
wide firebox, was $4,850, while the cost for the other engine was 
$2,775, the difference being about 43 per cent in favor of the 
latter locomotive. In comparative fuel tests the locomotive with 
the narrow firebox and a superheater used 24 per cent less coal 
per 100 ton-miles, 33 per cent less water per 100 ton-miles and 
developed an average running speed 15 per cent higher than the 
locomotive with the wide firebox. On a tonnage test the per- 
centages in favor of the superheater locomotive were, in ton- 
miles, 15 per cent increase, running speed 11 per cent increase, 


fuel consumption 16 per cent decrease and water consumption 29 
per cent decrease. 


Alterations in 
Locomotives to 


Increase Capacity 


These figures are of more than ordinary interest as showing 
what can be done, by the expenditure of a comparatively small 
amount of money, in the way of increasing the capacity of many 
locomotives that have been or are now being pushed aside. In 
this case the factor of adhesion was such that an increase in the 
size of the cylinders would hardly be justified and it is doubtful 
whether the strength of the frames would permit such an in- 
crease. But there are plenty of other cases where different ex- 
pedients should be justified in order to obtain another five or ten 
years’ service on tonnage trains from existing locomotives. 
There have been quite a number of locomotives built within re- 
cent years with factors of adhesion lower than what was for- 
merly considered good practice, and if the locomotive which 
is desired to convert has a factor of 4.5 or over it is quite prob- 
able that an increase in the size of the cylinders could be safely 
made, provided the frames were strong enough to stand this in- 
crease. However, an increase of 2,000 or 3,000 Ib. in maximum 
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tractive effort might well justify the replacing of the frames as 
well as the cylinders and as it is unlikely that such a conversion 
would be considered without the application of a superheater 
there would be, beside the increase in maximum tractive effort, a 
decrease in fuel and water consumption and a decided increase 
in sustained capacity. Moreover, the additional weight resulting 
from the superheater and allied changes would help in preventing 
the factor of adhesion from reaching a point which might be 
considered too low. 

Any conversion of this nature will, of course, have to be justi- 
fied by the results afterward obtainable and the changes just out- 
lined would unquestionably run into a considerable amount of 
money. But there must be many cases where such modernizing 
methods would be justified provided the money for making the 
changes can be obtained. Under present day railrcad conditions 
the question, “What will it cost?” comes with increasing em- 
phasis and if the results obtained in the case of the Kansas City 
Southern locomotives are considered in relation to the cost of 
making the conversion, they will undoubtedly make a strong 
appeal to higher railway officers. 


: At all times a serious problem, the design 
Design of 


. ‘ of reciprocating and revolving parts for 
Reciprocating and 


steam locomotives has greatly increased in 
difficulty with the advent of the high piston 
loads which result from the use of cylinders of the large diam- 
eters now common in locomotive practice. The real seriousness 
of this problem is probably best brought home by consideration 
of the effect of the pressure on the rail. When, with the high 
axle loads now in use, a variation between the maximum and the 
minimum weight on the rail, under any driving wheel, of 100 
per cent of the static weight on that wheel may, and probably 
often does, result from the effect of the counterbalance, it can 
be readily seen that stringent measures are justifiable in reducing 
the weight of the parts of the locomotive which necessitate this 
counterbalance. In the article on “Reciprocating and Revolving 
Parts,” which is published in another part of this issue, it is 
stated that the practical problem of balancing is not so much how 
to balance as how to reduce the total weight of the reciprocating 


Revolving Parts 


parts to a minimum. There are a number of locomotives now 
in service, built during the past two or three years, which stand 
out very clearly as regards the design of these parts when com- 
pared with the average practice, and there seems no reason why 
such good results could not be more generally obtained. Indeed, 
it is plainly indicated by Mr. Campbell in this series of articles 
that they can be. The series is divided into three parts, Part 1 
dealing with American design, Part 2 with British design and 
Part 3 with the use of alloy and heat treated steels. The author 
is already known to many of our readers and will be remembered 
as the writer of the article on “Locomotive Connecting Rods” 
published on page 175 of the American Engineer for April, 1913. 
This article was most favorably received, and is being very gen- 
erally used by designers, and it is hoped that the present series 
will prove even more valuable as an aid to improved locomotive 
design. 


ea ; Rather strong insinuations have sometimes 
Billing Repairs : 
been made concerning the honesty of some 
on 

Foreign Cars 
Harvey, general car foreman of the Chicago, Burlington & 
Quincy, at the February meeting of the Car Foremen’s Associa- 
tion of Chicago, in which he advocated the appointment of in- 
spectors by the M. C. B. Association for inspecting foreign car 


roads in regard to their bills for foreign 
car repairs. The paper read by H. H. 


repairs, we believe states the case correctly. Mr. Harvey said: 

Without question, all roads do at times make improper charges, but in 
most cases, these are simply errors and not made with deliberate intent to 
defraud. However, it is quite possible that some few car owners deliberately 
charge for repairs not made, possibly not with the consent of the higher 
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officers, but through the zealousness of some of the minor officers, who are 
endeavoring to make a record for low cost of maintenance. These few, if 
there be such, are the ones who are to blame for the charge of dishonesty 
in repair bills, under the stigma of which all must suffer, the innocent as 
well as the guilty. 

We believe that errors are the greatest causes for the im- 
proper charges and, further, that the errors are caused by the 
lack of a proper knowledge of the M. C. B. rules. Last month 
it was pointed out in these columns that ignorance of the rules 
was the cause of a large amount of unnecessary correspondence. 
It would seem, therefore, that much of the trouble now common 
in the handling of repairs to foreign cars could be eliminated if 
the men were made to learn the M. C. B. rules thoroughly and 
to use them intelligently. Some roads appoint inspectors whose 
duty it is to visit the various repair points of the road and check 
up the work done in repairing cars with the bills made out for 
these repairs. In the discussion of Mr. Harvey’s paper it was 
stated that this procedure had resulted in satisfactory results 
and many cases were found where the foremen were cheating 
themselves. These inspectors, reporting direct to the superin- 
tendent of motive power, bring to light the weak spots in the 
car department, whether they be caused by ignorance of the rules 
or by over-zealous foremen endeavoring to make a showing. If 
this practice were generally adopted it is probable that the com- 
plaints for incorrect charges would be reduced materially and 
both the home road and foreign roads would be materially 
benefited. 





The development of over 2,000 indicated 


High Power 
Per Uni horsepower by a balanced compound pas- 
er Unit . . : 
senger locomotive having a total weight of 
of Weight 165,300 Ib. is a performance rarely, if ever. 


equalled in American practice. Such results are reported to 
have been realized in service from a recently built ten-wheel 
express passenger locomotive on the Portuguese State Railways, 
a description of which appears elsewhere in this issue. The con- 
ditions under which this power was developed are not known, 
and it is impossible to say whether it represents sustained per- 
formance or the power developed during a short period only. 
Two balanced compound Atlantic type locomotives, the cylin- 
ders of which compare very closely in size with those of the 
Portuguese locomotive, were tested on the St. Louis testing plant, 
the maximum indicated horsepower of each being between 1,600 
and 1,700. The boilers of both of these engines were larger 
than that of the Portuguese locomotive, one having a total heat- 
ing surface of 3,407 sq. ft. and the other a total heating surface 
of 3,237 sq. ft. 

Atchison, Topeka & Santa Fe engine No. 535, with a total 
weight of 201,500 Ib., a total heating surface of 3,237 sq. ft. and 
a grate arca of 48.4 sq. ft., was shown by the test to be capable 
of maintaining a maximum indicated horsepower of 1,605 at 54 
per cent cut-off with a steam consumption of 20.8 Ib. per indi- 
cated horsepower hour. The Cole balanced compound, New 
York Central No. 3,000, with cylinders 15% in. and 26 in. in 
diameter by 26 in. stroke, weighing 200,000 Ib. and having a 
heating surface of 3,407 sq. ft. with a grate area of 49.9 sq. ft., 
was shown by the tests to be capable of developing a horsepower 
of 1,670 at 52% per cent cut-off with a steam consumption of 
23.2 lb. per horsepower hour. Comparing the Portuguese loco- 
motive with these engines the possibilities for such a perform- 
ance on its part are not evident. If this engine is capable of 
developing over 2,000 indicated horsepower, it must have an 
unusually low water rate for a saturated steam engine as, as- 
suming a maximum evaporation of between 37,000 Ib. and 38,000 
lb., which would be higher than is usually obtained in American 
practice from the same heating surface and grate area, the maxi- 
mum horsepower of the Portuguese engine must have been ob- 
tained at a water rate of about 17 lb. per indicated horsepower 
hour. 
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C. A. Seley stated at the January meeting 
of the Western Railway Club that the big- 
gest question before the railroads at the 


Economical 
Maintenance 


of Equipmect present time is the proper and economical 


inaintenance of equipment. This question, at all times a live issue 
with the mechanical department of American railways, is espe- 
cially so at present. Each new design of equipment, with new 
machines for doing the repair work and with ‘fluctuations in 
prices of material, alters the maintenance problem in some re- 
spect, and this problem is one that is worthy of study by the 
ablest men in the field. 

Maintenance should first be considered when designing 
the equipment, and whenever possible, parts that are liable to 
need repairs or replacement should be so located and incorpo- 
rated in the structure that they may easily be repaired or re- 
newed. This necessitates the designers’ familiarizing themselves 
with the repairmen’s problems. From these men a great many 


details can be learned which, if carefully considered in design- 
The 


repairmen, on their part, should, from their experience, antici- 


ing, will show marked economies in the cost of repairs. 
pate the making of repairs with special devices or jigs where 
the number of cases warrants such devices, in order that the 
work may be done as quickly as possible and with a minimum 
labor cost. They will also do well to study the supply field for 
machines and apparatus, the purchase of which may be of ma- 
terial assistance to them in their work and which with the sav- 
ing in the cost of repairs will be a profitable investment for 
their companies 

\n economical feature in which all railway mechanical men 
are directly interested is the reclaiming of scrap material. Sev- 
eral railroads are giving this subject attention; some have in- 
stalled extensive plants for this specific purpose, while others 
are giving it a very close study with a view of enlarging the 
plants they now have in operation. There are numerous other 
avenues for maintenance economies. Every man should put his 


shoulder to the wheel. 


1 


have 


Give the companies the best ideas you 


lf the ideas in G, §S. 
the “Value of a 
at the February meeting of the Western 


Goodwin's paper on 


The Value 


presented 
of the 


Locomotive.” 
Locomotive Railway Club, and abstracted elsewhere in 
thoroughly studied, followed and elaborated on 
this 
iechanical departments operating on a scientific basis that here- 
Mr. Goodwin established 


this issue, are 


by the railway mechanical men of country, we will find 


tofore has not been thought possible. 


basis—the net earning power of a locomotive—from which 
should be determined the method of handling power. He has 
shown that the average net earning power of all locomotives 
in this country is $44 a day. He has also shown that for in- 


dividual engines this value will vary greatly according to the 
that 
f low net earning capacity will require a differ- 
ent method of handling from those of high net earning capacity 


conditions under which they operate. It will be found 


locomotives 


true economy is to result. 
Some motive power men strongly advocate the regular as- 


signment of engines; others are advocates of pooling the serv- 
ice. The former claim more mileage, fewer failures, more 
reliable service, ete., while the latter’s chief argument is that 


fewer engines are required and that there is always an engine 
‘eady for the transportation department. But we only hear 
man’s point of he has only 
results he sees, not on an analytical 
We have yet to hear from a purely economic 
oint of view as to which is the better system. A 


1e mechanical view, and based 


his arguments on the 


onomic study. 


scientific 


onomic study of this question would be of great advantage 
all the railways and would undoubtedly lead to many changes 
Mr. Goodwin has 


the methods of handling motive power. 


a basis on which to work. 
Strong exceptions were taken to 53.96 per cent of a freight 


utlined 
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locomotive’s day being charged to the mechanical department, 
especially as the road from which these figures were obtained 
operates under the pooling system. Under the circumstances 
it is almost impossible to question the figures, as the system 
by which they were obtained had been in effect for some time. 
With this statement the question naturally arises, “What must 
be an engine’s dead time in the regular crewed system?” 


NEW BOOKS 

Installing Efficiency Methods. By C. E. 
10 in. Illustrated. Bound in cloth. 
Magazine, 140 Nassau street, New Yor! 


Knoeppel. 258 pages, 6% in. by 


Published by the Engineering 

Price $3. 
[here have been so many books published within recent years 
dealing with the principles of scientific management that when a 
new one is brought out it arouses but little interest. In this 
book, however, Mr. Knoeppel endeavors to avoid the matter of a 
mere declaration of principles and tells what the methods are 
that are known to increase the efficiency of a manufacturing 
plant and also how they are put into use. The introduction to 
the book states that the purpose has been to give wholly frank 
and thoroughly practical working instructions and explanations, 
covering the entirety of efficiency practice as tested and proved 
in many important and successful undertakings carried out by 
the author; it would seem that this purpose has been effectively 
carried out. As originally prepared, the material in the book 
appeared in a series of articles published in the Engineering 
Magazine during 1914, but this is expanded and changed to a 
considerable extent in this volume. The chapter on the efficiency 
clearing house has been considerably enlarged and chapters added 
on costs and on auxiliary devices for the planning department. 
\ considerable number of charts, diagrams and illustrations have 
also been added. 


Heat-Treatment of Steel. ¢ 


pages, 6 in. 


1 by Editors of 
Illustrated. Bound in cloth. 
Industrial Press, 140 Lafayette street, New York. 


ompiled by the Machinery. 278 
Published by the 


Price $2.50. 


by 9 in. 


During the past two decades developments have taken place in 
the processes involved in the building of machinery as well as 
in the materials of construction, which have produced many 
The introduction of high 


speed steel for cutting tools and the various alloy steels, the use- 


changes in the heat-treatment of steel. 


fulness of which depends almost entirely upon proper heat- 
treatment, has made necessary the careful study of processes and 
has produced many remarkable changes in practice. In the 
preparation of this book it has been the purpose to place on 
record the methods of heat-treatment, and although 
largely descriptive in its dealing with the subject, the book will 


be found to contain much practical data of value to those who 


modern 


have to do with heat-treating operations. 

The first chapter is devoted to a theoretical discussion of the 
effect of heat-treatment and a brief digest of the results to be 
obtained by various methods of treating carbon and alloy steels. 
In the following chapters the various processes of hardening, 
quenching, tempering, annealing and casehardening are described 
in detail, the text being amplified by numerous engravings show- 
ing the construction and methods of operation of the furnaces 
The application of the electric furnace to 
heat-treating operations is dealt with at considerable length and 


and other appliances. 


a chapter is included on the newly developed method of case- 
hardening by carbonaceous gas. 

A brief treatise is included on the methods used to measure the 
Various types of hardness testing machines, 
developed in this country and abroad, are described and the prin- 
ciples on which they operate set forth. 


hardness of metals. 


The information contained in the book has been mainly com- 
piled from articles published in Machinery and from the well 
known Machinery Reference Books, and it forms a very com- 
prehensive treatise on a subject about which little of a practical 
nature has been written. 
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COMMUNICATIONS 

PRACTICE VERSUS THEORY IN DESIGN 
New York, N. Y. 
To THE EpiTor: 

On page 451 of your September, 1914, issue you print an 
in.eresting editorial entitled “A Word of Thanks.” You 
therein invite a “frank and square-from-the-shoulder criticism” 
of things you publish. 
‘hand you one” 


I wish to accept your invitation and 
on the subject of co-operation. In your 
“Word of Thanks” you say your whole heart and soul is set 
on bettering things in your particular field, etc., and in the 
final paragraph you siate the truism: “After all, we are really 
one big association with one common interest, and each one 
of us owes it to all the others to do our little part in making 
the mechanical department more effective and more efficient.” 
With the next stroke of your editorial pen, however, you ex- 
cite discord where harmony and co-operation are of the ut- 
most importance to the “common interest” for which you 
had just appealed. I refer to your editorial, “Limitations of The 
Designer.” Damage is done by your editorial because you 
cite a specilic and from it draw a_ general conclusion, 
and in doing so you furnish fuel for the fire of antagonism 
between the “practical” and the “theoretical,” which is such 
a serious detriment to progress in any industry. 


case 


The designer in a railroad organization is never an inde- 
pendent unit with authority to depart from standards and ar- 
range apparatus to suit himself. The designer is, however, 
a member of the big association, specially trained in the 
theory of mechanics and in the work of reducing to a tangible 
and practical form on the drafting table the various features 
and arrangement of parts desired in a device or machine. 
The perfection of the result will depend largely on the thor- 
ough study given to the details of the design in order that it may 
incorporate all the good features which the operation and main- 
tenance of such machines have shown to be advisable. Here is 
where the co-operation o* the practical and theoretical is of 
the utmost importance, and the head of the department or 
the one responsible for the finished result of the designer’s 
work should see to it that the designer not only co-operates, 
as in this case, with the man who has “spent his life running 
locomotives,” but also with the man who spends his life in 
maintaining locomotives. For example, see “Air Brake Re- 
pairs,” page 165, Railway Age Gazette, July 24, 1914. 

Great progress has already been made by the patient and 
constructive analysis of existing designs of apparatus through 
the co-operation of the manufacturer, operating men and de- 
signing engineers in an effort to perfect the design for the 
good of the common interests. This good work will go on 
and further improvements will be made when the hearty co- 
operation of every individual of our “one big association” is 
enlisted in the desire for the success of the new design, be 
it of a car, locomotive, shop or other equipment for the 
road. In the editorial you give credit to the mechanical 
engineer for the design of a particularly good box car, be- 
cause of co-operation with the operating men. Why, then, 
blame the designer when the same co-operation was not 
insisted upon in the engine design? 

Co-operation cannot be secured by a jerk, but by the steady 
pulling together of all the many members of the “big asso- 
ciation” of the railway industry. The united efforts of so 
many experienced and trained minds will eventually result 
in remarkable improvements in working conditions and in 
operating costs. 

We all have our limitations, even editors, as witness the 
appeal for help in your “Word of Thanks.” If the editor of 
a great journal needs help through co-operation with the 
“practical,” how much more must the designer need such 
help? In conclusion, I refer to the final sentence of your 
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editorial, “A Word of Thanks,” and hope that this com- 
munication may “help the editor” to co-operate with the 
designer in enlisting the aid of the “practical” in the per- 
fecting of the work intrusted to him. 

I. M. BrINCKERHOFF. 


THE BONUS SYSTEM 


ToLepo, Ohio. 
To THE EpITor: 


While I have read many criticisms of the bonus system for the 
payment of labor, I believe that such a system can be established 
in any manufacturing plant by a capable efficiency engineer. 
This has been proved by the results of such installations in many 
cases. 

The reasons for the failure of the bonus system in so many 
instances are not the faults of the system itself but may be traced 
to the short-comings of the so-called expert who is responsible 
for the many radical changes both in organization and shop prac- 
tice which usually accompany the installation of a bonus system. 
The expert is very frequently deficient in a number of ways. He 
often has to learn the business of his client at the client’s expense; 
he possesses too much egotism; his work is frequently too largely 
based on theory unbacked by practical experience. He is seldom 
well enough acquainted with the design of machinery, tools, jigs 
and fixtures. Through lack of tact he antagonizes the workmen, 
who in turn can very easily make impossible the determination 
of a basis for a fair standard. His standards are often the result 
of rough estimates which may do injustice either to the workmen 
or to the management. 

To be worthy of the title of efficiency engineer one should be 
an engineer capable of directing the design of labor-saving de- 
vices such as special tools, jigs and fixtures. He should be able 
to locate machine tools for the most economical production. He 
should thoroughly understand the bonus system; but it is not 
worth while to make time studies for the purpose of establishing 
standards of performance for the workmen until the location of 
the machinery has been thoroughly investigated and until the 
best possible use of jigs, templates and other speciz\ tools has 
been made. He should be able to set up work in a machine and 
operate it himself, such an accomplishment being invaluable in 
securing the confidence and respect of the workmen. He should 
have the good judgment necessary to establish standards of per- 
formance which will prove satisfactory, both to the workmen and 
to the management. I have known so-called experts, in arriving 
at standards for automatic machines, to speed them up to their 
maximum production, thereby setting a standard so high that the 
workmen were never able to earn a bonus. 


W. H. Wotrcanc. 


TEMPERATURE INDICATING Patnt.—A_ paint which changes 
color at various temperatures has recently been brought out in 
Europe, says F. J. Rankin of the Colorado Agricultural College. 
When applied to iron work it is a visual indicator of the run- 
ning condition of a machine or other apparatus. The paint is 
red at ordinary temperatures but turns black when heated, be- 
coming red again on cooling. It is claimed that the color will 
always follow the temperature, no matter how many times the 
cycle is repeated.—Jron Age. 


Metric System IN CuHINA.—China recently enacted a weights 
and measures law in which the meter and kilogram are pre- 
scribed as the sole standards, although the old system of meas- 
ures is still recognized. The units of the old system are de- 
fined in metric terms, the length unit being exactly 32 centi- 
meters. The metric units are given the same names in the 
Chinese language as the nearest old units, but to each is given 
the prefix “sin,” which means “new.” Thus the meter will be 
known as “sin-tchi,” and the kilogram as “sin-king.” The metric 
system was not made compulsory at the outset, the date of com- 
pulsory application of the act being fixed later. 








RECIPROCATING AND REVOLVING PARTS 


Beginning a Series of Articles Dealing With Their 
Design and Improvements Which Are Possible 


BY H. A. F. CAMPBELL* 


I—AMERICAN DESIGN 

The late S. L. Barnes once said “The practical problem of bal- 
ancing is not one of how to balance, but of reducing the total 
weight of the reciprocating parts to a minimum.” 

The size of the present day passenger and freight locomotive 
has made it more necessary than ever to keep the weight of the 
reciprocating parts down to a minimum. A certain Pacific type 
locomotive now in service has a piston and piston rod weighing 
900 Ib., a crosshead 560 lb., and a main rod 970 lb. When this 
engine is running a mile a minute, the force of the inertia of 
these reciprocating weights at the end of each stroke is about 
80,000 Ib. or 40 tons. The excess weight in each driver to bal- 
ance two-thirds of these reciprocating parts causes a dynamic 
augment on the rail 50 per cent greater than the static weight on 
each wheel. This means a total variation between the maximum 
and the minimum weight of 100 per cent of the static weight on 
any wheel point. The inertia of these reciprocating weights acts 
at a distance of three feet from the center line of the locomotive, 
producing a large unbalanced couple tending to nose the engine. 
Even the revolving weights in the main wheels, owing to their 
size, are far out of the plane of their balance weight in the wheel. 
This creates another unbalanced couple that tends to rock the 
axle across the engine. 

The amount of steam force necessary to accelerate or decelerate 
these reciprocating masses reduces the evenness of the final turn- 


*Baldwin Locomotive Works, Philadelphia, Pa. 








ing moment at the crank pin. This reduces the effective drawbar 
pull, especially at high speeds. 

The American railways seem to have decided that the two- 
cylinder locomotive is a necessity, and to have given up any idea 
of utilizing three or four cylinders. That is, no matter how 
great the power to be developed, it has got to be carried by only 
two sets of driving gear. To do this means that the engine has 
got to carry as much as 150,000 lb., or 75 tons, on one set of 
driving gear, consisting of a piston, piston rod and crosshead, 
wrist pin, main and side rods and crank pins. 


The largest 
freight locomotives now have 13 in. 


diameter main axles and 
10%4 in. diameter main crank pins; a few years ago the dimen- 
sions of this pin would have been considered sufficient for a 
good-sized axle. If the weight of the parts necessary to carry 
such loads is to be kept anywhere within reason, great care and 
refinement in design is imperative. Even then the weights may 
be too great, and a study of the further reduction of weight by 
the use of heat treated carbon steel, or of alloy steels, will be- 
come necessary. 

Before studying in detail the actual present practice in the de- 
sign of these parts I wish to present a few tables of weights in 
order to show that the average practice of today is not nearly 
as good as it was 15 years or more ago. 


This may seem sur- 
prising, but it is a fact. 


Broadly speaking, the weight of the 
piston, piston rod, crosshead and connecting rod should be pro- 
portional to the piston load that they have to carry. The tables, 
I to V, give data connected with the reciprocating parts of a 




















Tasre I, Data For Rectrrocarinc Parts or Fretcut Locomotives Burtt Berore 1904 
Boiler Piston Total —- Piston load carried, lb———~ 
Cylinders pres- load, lb. (area Weight, ib.- —~ wt. 0 ner Ib. per per per 
and sure, piston x Cross- Pistonand Main reciprocat- wt. rec. Ib. wt. lb. wt. lb. wt. 
Road and typs driving wheels lb. full b. press.) head rod rod ing parts,lb. parts crosshead piston main rod 
Pei SSO. cvcccrcdedssseee mh Reem eee me ivéese 205 77,900 284 407 615 967 80 274 191 126 
Nat. of Mexico, 2-8-0...... 21 in. &% 3 m.s SOT kc cee 200 69,200 365 433 795 1,155 60 189 160 87 
Southern Pacific, 2-8-0.....22 im. x 30in.;57in. ...... 200 76,000 343 516 750 1,196 63 221 147 101 
Mex, Inter., 2-8-0. ..0cccceza We ESO OFM cckces 00 76,000 365 337 835 1,280 59 208 141 91 
BS B. & Py, 2-B-Onsicicvccccce Me BAe Wt SO Scccce. 200 76,000 352 437 942 1,213 62 216 173 80 
Woodward Iron Co., 2-8-2 2 SAO MRS SEME cw eae 200 76,000 567 392 745 1,294 59 134 194 102 
\verage FRCAVMACURCCCRE ARR ORM ASEEEO Gee awoee 64 207 167 98 
TasLe II, Data For Reciprocatinc Parts or FreicHt Locomotives BuiLtt Since 1904 
Boiler Piston Total --—— Piston load carried, lb, 
Cylinders pres- load, lb. (area — Weight, 1b.———_-, wt. of per Ib. per per per 
and sure, piston x Cross- Pistonand Main reciprocat- wt. rec. Ib. wt. lb. wt. lb. wt. 
Road and typ¢ driving wheels lb. full b. press.) head rod rod ing paris,lb. parts crosshead piston main rod 
ee ek) ee rere 30 in. x 32in.: 69 in. ...... 175 123,700 706 1,022 1,305 2,315 53 175 121 94 
ee ae ae yo Pes eo. ee 180 110,900 706 860 1,238 2,123 52 157 128 90 
Virginian, 2-6-2 .6.6cie'ckcc 261m SSF S S6M 6cic de 185 98,200 691 715 975 1,845 53 142 137 100 
Gt. Northern, 2-8-2........2 Sm. x 3218.5 G3im. 20600 170 104,700 616 873 1,060 1,966 53 170 120 99 
Lehigh Valley, 2-8-2.....6627 im. & 30 im. 3 S6im. 1.045. 175 100,000 582 855 1,065 1,916 52 171 117 94 
Rock Island, 2-8-2.........28 in. x 30 in.; 63 in. ...... 180 110,900 642 1,034 1,110 2,176 51 172 107 100 
oe 2 eee <éavece Mk Moe ee OOS . contac 170 104,700 553 760 1,045 1,785 59 189 137 100 
a Pe Sf eee + Se Ke a 190 101,000 576 760 905 1,743 58 175 133 111 
A. tT. &@ S&S. Pe, SSO. ..ckc 2d 1 BSS ME ke kas 170 83,500 622 754 932 1,795 46 134 110 89 
Woodward Iron Co., 2-8-2..24%% in. x 30 in. ; 55 in 200 94,300 530 665 930 1,613 58 177 141 101 
IW. OR Be Gig DOS cicccaccce ie Seer ctewes 185 70,300 408 471 730 1,207 58 149 149 96 
B. &'O., DIO 8 no cccceccc Sei = BD ities SE ie. 190 134,000 812 1,180 1,475 2,656 49 165 113 90 
a ee eee ke Ree SeReeRRWeRCeeeee! tee | weasel 53% 165 126 97 
Taste III, Data ror Recrprocatine Parts or PAsseNGER Locomotives Buirtt BeFrore 1904 
Boiler Piston Total -——— Piston load carried, lb————-+, 
Cylinders pres- load, lb. (area ————Weight, 1b.——_, wt. of per Ib. per per per 
and sure, piston x Cross- Pistonand Main reciprocat- wt. rec. Ib. wt. lb. wt. Ib. wt. 
Road and type driving wheels Ib. full b. press.) head rod rod ing parts,lb. parts crosshead piston main rod 
Penn... 4:46 .ccccdcdac eeee IS% in. x 26 in. : 68 in. 185 50,000 169 266 373 568 88 300 188 134 
DD. Te Ee Wi SOc ccccin 2 in. = 26 tes mm caw 185 58,000 188 390 595 816 71 308 148 97 
N. R. R. Mexico, 4-6-0..... if SY f So | eee 200 62,800 322 372 670 995 63 195 169 93 
2 ee eee a et eee 200 62,800 343 453 718 1,119 56 183 137 88 
ee. eee meee ee |b tes Sf oe 200 76,000 343 502 725 1,171 65 221 151 105 
es 2 eS ae oo 19 tm. S261. GSM cca dss 180 51,000 265 357 515 853 59 192 143 100 
ce eS: See eis ey el | eee ee 200 62,800 365 429 795 1,152 54 172 146 79 
tn. ae | re eee 21 in. x 242.3 BA lc adks ce 220 76,000 352 437 942 1,213 63 216 174 80 
— 2 eS ee ee SY eee 200 76,000 365 560 805 1,287 60 208 136 94 
VN. Y. N. H. & HL, 4-6-0 2 itt, % 36 1. § 23 cece 200 62,800 298 476 766 1,121 56 210 132 82 
NY. ¥. C. & St. L., 46-0....20 in. x 26 in.; 72 in 200 62,800 330 405 726 1,062 59 190 155 96 
WORE .650d5 esc dda wadkee eater neddsnecawewawensenes. 5080 Sal eeeus 63 218 153 95 
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Taste IV, Data For REcIPROCATING Parts or Pass—eNGER Locomotives Buitr Since 1904 
Boiler Piston Total --—— Piston load carried, lb.———~ 
Cylinders pres- load, lb. (area ———Weight, lb.——__, wt. of per Ib. per per per 
_ _ and sure, piston x Cross- Pistonand Main reciprocat- wt. rec. Ib. wt. Ib. wt. Ib. wt. 
Road and type driving wheels lb. full b. press.) head rod rod ing parts,lb. parts crosshead piston main rod 
SS eee ee S 6 in. x 26in.s 80in, ...... 205 109,000 491 650 1,065 1,624 67 215 169 102 
ae a ge SS eee 5S in. x 30m. *: GD in, .....% 200 98,000 535 670 925 1,613 60% 183 146 106 
a. We ao. mee ee Bh, 46-2,..2 tae \ Se. 7]. a 200 83,000 369 640 922 1,423 58% 225 130 90 
Pe eee $ in. x 28 in.s73inm. .«.... 190 93,300 493 742 886 1,633 57 190 125 105 
eS eS Ee eee ‘aoe eo 1. ees fee 185 105,800 561 907 971 1,905 55 188 116 109 
SS SE So SAS fe eo ee | ee 190 85,900 595 660 890 1,655 51% 144 130 103 
> A eS S See eS. Fee, 200 106,200 585 787 920 1,786 48% 180 134 115 
Lehigh Valley, 4-6-2 3S of ee ee 210 103,000 445 704 850 1,531 67 231 146 121 
DP? (coca chsh Ghiratub Soe FOSS bs ARRRSSZRGARSSae cee Gees 58 194 137 106 
I & V, Dara For Reciprocatinc Parts oF Locomotives BuiLtt 1n 1914, witH Especitatty Licut Parts 
Piston ' : 
Boiler load rc Weight, lb.—--—, Total ———Piston load carried, lb,— Refer- 
Cylinders pres- Ib. (area Piston ; wt. of perlb. wt. per per per ll ence 
and sure, piston x Cross- and Main’ reciprocat- ofrec. Ib. wt lb. wt. wt. main for 
Road and type driving wheels lb. full b. press.) head rod rod ing parts,lb. parts crosshead piston rod photograp! 
Penn., 4-6-2 7 in. x 28 in. ; 80 in. 205 114,000 491 520 930 1,376 83 320 219 ee 
Penn., 4-4-2 2314 in. x 26in.; 80in... 205 89,000 327 408% 720 1,014 87 27 218 123 Fig. ! 
3 Se SS Pee eee 7 wn. % 30 in. s62in. ... 205 114,000 532 516 939 1,470 77 214 220 121 Fig. 
tS See eee lin. x 24in.; 68% in... 220 76,200 302 464 590 1,031 74 252 164 130 Fig. 30 
CB. & Q., 2-10-2....3)in. x 32in.; 60 in. ... 175 123,700 526 945 1,035 1,936 64 235 130 119 Fig. 19 
SCR LUC LeG api k aa We SAVRS Gea besiee, ke? shane . 77 258 190 123 


number of locomotives; then follows the most important part— 
the amount of piston load carried per pound of weight of the 
parts collectively and of part The average 
figures are given at the bottom of each table. The tables have 
been divided into passenger and freight locomotives built before 
1804 and 1904, fourth table is given including 
five engines built recently, in which exceptional care has been 


each separately. 


since and a 
taken in the matter of designing the reciprocating and revolv- 
ing parts. 

If the reader grasps the substance of these tables, it will 
enable him, without going over a lot of data, to see that we are 
not doing as well in respect to the design of reciprocating parts, 
as we did in the past on smaller engines. An examination of the 
first engine given in each table, freight and passenger, will show 
cases before 1904 that are so far above the average as to be 
striking ; and one of the passenger engines is not only above the 
average, but it is better in nearly every weight per load carried 


unit of work done may be reduced. Light parts do not neces- 
sarily mean weak parts, but may mean stronger parts. 

The designers of the automobile and the flying machine, by 
using great care in detail design, and by the use of high grade 
steel, have reduced the weight of their moving parts to a mar- 
velous degree. The locomotive engineer can do the same when 
he makes up his mind that it is necessary and decides to start 
anew, determined to obtain definite results in weight reduction. 
In the remainder of this article it is the intention to show in 
detail the notable results obtained in the design of the recipro- 
cating parts of several locomotives built in 1914. 

The Pennsylvania Railroad in 1914 built very heavy and pow- 
erful Atlantic (see Fig. 1) and Pacific type locomotives,* both 
of which have a very heavy weight on drivers. To safely per- 
mit the use of such a weight it was imperative that the excess 
counterbalance weight in the drivers should not exceed a certain 
figure at a given speed. It was determined that at 70 miles per 
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Fig. 1—Running Gear of Pennsylvania Railroad Atlantic Type Locomotive, Class Eés 


than any of the recent five cases of special locomotives given in 
the last table. A great many of this class of 4-4-0 type loco- 
motives have been built and are still running, and I feel safe in 
saying have shown no failures in these light parts. 

This brings us to the main thought which the writer wishes 
1o bring out in this paper, and to a fact that each reader should 
consider carefully. As the size and power of the locomotive 
is increased, the moving parts per unit of work to be done need 
not be increased in weight. On the contrary their weight per 


hour the centrifugal force of the excess weight in the driving 
wheels should not exceed 30 per cent of the static weight on a 
wheel point; or, to state it another way, the variation between 
the maximum weight and the minimum weight on a driver should 
not exceed 60 per cent of the static weight. This definitely 





*A description of the Pennsylvania Atlantic type locomotive, class E6s, 
was published on page 63 of the Railway Age Gazette, Mechanical Edition 
for February, 1914, and a description of the Pacific type locomotive, 
class K4s, and the Mikado type, class Lis, Fig. 2, was published on page 343 
of the July, 1914, issue. 
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settled what the reciprocating parts must weigh, and in order 
to bring the weight of the parts within this limit it was found that 
only 60 per cent of the reciprocating parts could be balanced. 


The weights of these parts are given in table VI. 


Taste VI—WeEIGHTS OF RECIPROCATING PARTS OF PENNSYLVANIA 
LocoMOTIVES 

Weight, Ib. 

wens — =, 
\tlantic, Pacific, 

Name of part E6s K4s 
Piston, piston rod, extension rod, crosshead and key 408.5 520 
Crouse Gas WOME WO ooo o5 dows 6k Ket see caeinzcees 312 480 
Lap and lead lever connector............-.seeeeeeees 15 11 
Front end of main rod......cceee sec cceeeccceceeeees 279.5 365 
Back~ou GE With SOGe 6 60k 55566 Che de eRixianies eden 440.5 565 
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crosshead, 


type, 
drawings at tlfe different sections. 


extremely 
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means to produce such light parts and still retain the required 
strength. 


3, 4, 5, 6 
main rod and side 
motive class E6s, and Figs. 8, 
K4s. The unit 


Figs. and 7 show the piston, piston rod, 
rods for the Atlantic type -loco- 
9, 9A, 10, 11 and 12 for the Pacific 
the 


are based on a maxt- 


class stresses have been noted on 
They 
mum piston load equal to the product of the area of the piston 
and the full boiler pressure the main 
rod load on the side rods, in the case of the Atlantic type 80 
per cent, of the Pacific type 

The pistons are of rolled steel of umbrella shape and are of 


light The unit 


and a proportion of 


70 per cent. 


section. stress has not been deter- 











Fig 2—Running Gear of Pennsylvania Railroad Mikado Type 


WO: MN SUE . hi ea less cows wdc ecCawaes vennewuenenes 720 930 
en Se Gr Gee WON 60 kg asicne sn eda ecadanesweeeees 186 136 
ee lt Oe Oss ice ewe benedbadawnc eas 231 162.5 
Side rod (main pin). ........2..scesecceccccscccescccs cae 534.5 
Rear end eccentric rod (equivalent at 13 in. radius). 22.7 ‘ 


The material for the main and side rods, piston rod, pins a 
valve motion parts is silico-manganese carbon steel, heat treated, 
with the following characteristics: 


POPE CCC 0.50 per cent Ultimate strength.85,000 lb. per sq. in. 
ODE: o686 sd asece 0.55 percent Elastic limit......50,000 lb. per sq. in. 
- re Pereerer rrr 0.20 per cent Elongation in 2 in.......20 per cent 
Phosphorus ...Not over 0.03 per cent Reduction in area....... 40 per cent 
ree Not over 0.03 per cent 

rae 


The Piston Rings should be turned 3 
larger in diameter than bore of 
cylinder and then cut to fit cylinder: 









Rolled Stee/ 


The Keyway in Piston Rod Holes Drilled to Jig. 
to be located in relation fo Pins to be driven in, 
the Piston as shown. 
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" Depth of Ring should * . 
always be ff" plus the 

difference | , radius bet- 
ween Piston and cylinder. 


Fig 32—Piston of Pennsylvania Atlantic Type Locomotive 


The pistons are made of rolled open hearth carbon steel. The 
‘ossheads are of cast steel made by the electric furnace process, 
ith the following qualities: 


MER 0.40 percent U i tensile strength, 
Ny anganese ..... 0.48 to 0.60 per cent 000 to 80,000 Ib. per sq. in. 
Si, Saseenteers 0.22 to 0.28 per cent Elongation in 2 in..12 to 25 per cent 


Until a designer has actually tried, he does not realize what it 





Locomotive, Class Lis 


mined, as there is no really satisfactory formula for the design 
of pistons. Unwin's, Seaton’s and Bach’s formulas are all well 
known, and the designer may possibly use them all as a guide; 
but in the last analysis he must use his judgment, especially 
with this shape of piston, as it is known to be actually stronger 
than any of the formulas will show. It will be noted that no 
cast iron wearing shoe is used, and that the wearing surface of 
the rim is only 3% in. wide, but the piston rod has an extension 
tail rod. If the extension rod had not been used, the employ- 
ment of such a narrow wearing surface as 3% in. would hardly 
have seemed wise, and it is possible that a cast iron bull-ring 
might have had to be used. But with a wider ring made of cast 














A 

i. = [ << LDP 

Cis tC Me k $= 10.300 lb, ™ 
- Sulina Load 89000 





6 Thds. per!” 














Rod Befo re Swedging. 


Fig. 4—Piston Rod of Pennsylvania Atlantic Type Locomotive 


iron, and no extension tail rod, the weight would have been 
greater than the piston head, even allowing for the added weight 
of the extension piston rod and the sliding shoe. There is a 
belief that an extension piston rod, unless it is very stiff and 
kept carefully lined up, is of little value, but a hollow extension 
rod of large diameter can be made stiff and at the same time 
very light. 

The details of the piston rod and its extension and the rod 
extension shoe are clearly shown in Figs. 4, 9 and 9A. These rods 


are made of carbon steel, heat treated. The method of manu- 
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facture is clearly shown; the rod is forged and then hollow stresses are noted. Although this rod is extremely light, it is 
bored throughout its length. The necessary sections are then _ stiff in compression and flexure, and there should be no reason 
swaged down as shown in the finished rod. The load and unit for its causing trouble. 
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Fig. 5—Crosshead of Pennsylvania Atlantic Type Locomotive 
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Fig. 6—Main Rod of Pennsylvania Atlantic Type Locomotive 
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The crossheads are shown in Figs. 5 and 10. This type of 
crosshead has been standard on the passenger engines of the 
Pennsylvania Railroad and on many New Haven engines for 
































































9 

= 

= 
* 

- 

wt 

’ i faded | Bearing Press. on Pins 

if FE Pin | 15601" 

a , Pete Pie | 1075 1h” oe l Shst 
. y a m \ es _ ’ 
I 8 S°900016 WE I 

' “e " ap} 

! ! p a) ! 

dis =; load . 

nN —* ¥ 
' 742001, eliag 
OV A) 
. Pagel - on 
35 | \ = Y/ 
f-28- 500k \ _, f9a00i8" Ly Ay/| ae 
l§l--——0p2--2| \" One Right and One Left “ e--6-— ide 


Detail Shown is Right 
Steel, Heat Treated. 


Fig. 7—Side Rod of Pennsylvania Atlantic Type Locomotive 


years. With the exception of the old style crosshead with a solid 
wrist pin and using four-bar guides, as shown in Fig. 9B, it is 
the lightest type of crosshead made, in relation to its strength. 







The Piston Rings should be turned "larger 
in diameter than bore of cylinder and then 


Lnlarged Section 
of Ring. 
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Holes Drilled to Jig 


The keymay in Fiston Rod fobe pine ty be driven in 


located in relation to the Piston 
as shown 
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flush with Ring. 
Rings shaped fo 
SO Nsut segments 
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between cylinder and piston 
Fig. 8—Piston of Pennsylvania Pacific Type Locomotive 


These crossheads are made of 0.4 carbon steel by the electric 
furnace process, and the railway officers state that this is the 


x jHeymay to be made proper 
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Fig. 9—Piston Rod of Pennsylvania Pacific Type Locomotive 


only method that insures these castings being sound. The unit 
‘tresses on the various sections are given in Table VII and are 
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based on a load equal to the area of the piston times the full 
boiler pressure. These stresses are conservative. 


TasLe VII—Srresses 1N Piston Rop AND CROSSHEAD OF PENNSYLVANIA 


LocoMOTIVES 


Amount of stress, lb. per sq. in. 
arcane 












ii 
Atlantic type, Pacific type, 
Section; and nature of stress =6s K4s 
OCCT ET EO ETO PEET eT OTT ee CL 10,500 10,900 
Tension in rod through keyway...........e.seee. 9,650 10,500 
Tension in neck of crosshead through keyway.... 4,700 3,550 
Crushing of Ray 0 (8G £06.20 6 ccccsccccivedice 16,500 17,800 
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Crushing of key on crosshead.............-.e+: 16,200 13,800 
Bearing pressure, pin on crosshead.............. 4,450 4,600 
Compression in main shank of piston rod........ 10,300 10,400 


The crossheads have ample gib surface and bearing surface 
where the pin bears on the crosshead, a very essential point. The 
oiling of the wrist pin has been carefully worked out and is clearly 
shown in the drawings. The lap and lead connecting link is 
driven from an extension of the wrist pin. Studying these cross- 
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Fig. 98—Four-bar Crosshead 


heads in detail it will be found that no unnecessary metal has 
been put into them; the one point that may be raised is that they 
are not as strong when the engine is running backwards and 
therefore are unsuitable for freight engines. 

The main and side rods for the Atlantic type, class E6s, are 
shown in Figs. 6 and 7, and for the Pacific type, class K4s, in 
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Figs. 11 and 12. These rods are made of open hearth carbon back stub of the main rod follows the railway’s standard prac- 
steel, heat treated. The loads and unit stresses at the different tice. This is a strong, light stub, but the writer does not believe 
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sections are noted on the drawings and are given in table VIII. that it can be made any lighter than a stub that uses a strap and 
Great care has been given to every detail of these rods. The bolts. The side rods have been made unusually deep, giving a 
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correspondingly low whip stress at high speeds. The knuckle 
pin of the side rods, Fig. 12, seems unusually large, but this size 
is used to keep the bearing pressure per square inch down to 


Taste VITI—Srressets 1N MAIN AND Sipe Rops oF PENNSYLVANIA 
LocoMOTIVES 


Amount of stress, lb. per sq. in. 


Atlantic type, Pacific type, 


Section; and nature of stress E6s K4s 
Main rod, I section............e0.: 11,200 10,500 
Crosshead stub, tension...............:. 8,000 7,600 
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UNCOUPLING LEVER FOR SWITCH 


ENGINES 


BY GEORGE E. McCOY 


A design of uncoupling lever which is being successfully 
used on the front and rear ends of switch engines on the Inter- 
colonial Railway is shown in the accompanying drawing. It 
replaces the old style of lever which extend across the loco- 
motive in one piece with an operating handle at either end. 
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Fig. 12—Side Rods of Pennsylvania Pacific Type Locomotive 





Crosshead ree 10,500 
Mair ib 6,000 5,900 
Side 9,400 10,600 
Front and 9,000 9,400 
Front and 26,500 31,700 
Main side 7,500 
Main k 10,100 








standard practice. Knuckle pins are often made too small and 
show very rapid wear because of lack of ample bearing surface. 
\nother point in favor of this knuckle pin is that, being large in 
diameter and narrow, it gives an action more like a spherical 
pin. This is important because there is no doubt that many side 
rod failures are due to a twisting action on the rods, produced 
by the rod ends getting out of line with each other. A ball 
knuckle pin will greatly relieve this cross twisting strain. The 
I sections of the rods are broad, and slim, a type of section that 
has been extensively used on the road. 

|Epitor’s Note.—The remaining section of Part I of this series 
will be published in-an early issue.] 





Harpnes® Téstinc.—If in testing for hardness by the Brinell 
rogess it™is necessary to use a V-block when testing the bar, 
see that the block is made of tool steel well hardened and tem- 
pered to a straw color, otherwise an impression of the bar will 
be left in the block and a true Brinell will not be obtained. 
Small bars, 54 in. and less in diameter, usually give an ex- 
aggerated result lower than that obtained from the same steel 
in heavier bars; want of surrounding stiffness explains this. 
When testing malleable castings or intricate pieces, take several 
impressions in various places and then work out the mean re- 
sult; otherwise the test may be misleading.—American Machinist. 


The old style lever was objected to because of the danger of 
injury to a person standing near the end of the footboard when 
the lever was being operated from the opposite end. In the new 
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Double Uncoupling Lever for Switch Engines 


design the lever is in two parts, each of which is separately 
connected to the lock lifter, thus making the movement of the 
lever at one end entirely independent of the other. 


RaiLtwAy MEN* AND THE War.—It is stated that 4,000 em- 
ployees of the Lancashire & Yorkshire Railway are now in the 
British army on the continent. 
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PORTUGUESE EXPRESS LOCOMOTIVE 


Balanced Compound Ten-Wheel Type Which Devel- 
ops Exceptionally High Power Per Unit of Weight 


The locomotive shown in the illustration was recently built 
for the Portuguese State Railways for express passenger service, 
and is of special interest because of the high horsepower de- 
veloped in relation to the engine’s total weight. A maximum 
indicated horsepower of 2,214 is reported to have been developed 
with a total weight of 165,000 lb. and a weight on drivers of 
112,200 Ib. This is equivalent to 1 hp. per 74.5 lb. of total weight 
and is nearly 40 per cent greater than the horsepower per unit 
of weight developed by the American Locomotive Company’s 
experimental Pacific type locomotive, No. 50,000. The latter de- 
veloped 2,216 hp. continuously in actual service, which is equiva- 
lent to 1 hp. per each 121.4 lb. of total weight. The Portuguese 
engine has 4 maximum tractive effort of 22,200 lb., while the ex: 
perimental Pacific type locomotive is rated at 40,300 Ib. 

The Portuguese engines are built to operate on a 5 ft. 534 in 
gage, thus increasing the clearance limits and decreasing the dif- 
ficulties of cylinder and axle design for a balanced compound 
locomotive. The four cylinders lie in the same horizontal plane, 
the high pressure being placed between the frames and the low 
pressure outside of the frames. The high pressure cylinders are 
15.35 in. in diameter, while the low pressure have a diameter of 
24.8 in., giving a cylinder ratio of 2.61. Both high and low 
pressure cylinders drive on the front pair of wheels, the former 
through a crank axle. The steam distribution is controlled by 
two piston valves of somewhat unusual construction. By re- 
ferring to the sectional elevation of the locomotive it will be 
seen that each valve is made up of three heads, mounted upon the 
same stem, each head being surrounded by an annular cavity en- 
closed by packing rings at the ends. The central head, which is 
considerably smaller in diameter than the others, controls the 
steam admission to and exhaust from the high pressure cylinders. 
Each end of the valve serves one end of the low pressure cyl- 
inder, the annular cavities around the valve forming a portion 
of the final exhaust from the low pressure cylinder to the at- 
mosphere. 

Three poppet inlet valves are provided on each valve chest, 
and are connected with the reversing gear in such a manner that 
when in full forward or starting position all three valves are 
opened. The central valve admits steam from the high pressure 
steam cavity to a cored passage in the cylinder casting while the 
two end valves simultaneously admit the steam from this passage 
into the cavity below each low pressure steam port. The ad- 
mission of live steam is therefore automatic, the object being to 
bring the low pressure cylinders immediately into service in 
order to quickly start the engine. This arrangement prevents the 
accumulation of the undue back pressure on the high pressure 


piston which results from the use of the ordinary by-pass starting 
valve operated independently from the cab and by providing a 
steam passage to the low pressure cylinders which is independent 
of the high pressure port opening, insures a more rapid accumu- 
lation of effective pressure and a quicker starting engine than is 
possible with the by-pass starting valve. 

The boiler is of the straight top type having a diameter oi 
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Half Sections Through Cylinders and Firebox 


66% in. outside of the first ring and carrying a working pressure 
of. 227.5 lb. It has a total heating surface of 2,503 sq. ft. of 
which 188 sq. ft. or about 7.5 per cent is located in the firebox. 
Owing to the wide gage an unusual width of firebox is possible 
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without employing a trailer truck, a grate area of 44.1 sq. ft. 
being obtained with a length of 123 in. 

The engines have bar frames 4 in. wide with a single front 
rail to which the cylinder castings are secured in the manner 
commonly employed in American practice. All driving journals 
are 834 in. in diameter and 9% in. long. 

In service it is said that these engines have completely ful- 
filled all the required conditions, their performance having proved 
highly satisfactory in every way. From a number of indicator 
cards taken in service on a level line at various speeds and cutoffs, 
the total indicated horsepower varies from 842 at 40 miles per 
hour with a train of 341 tons and a cutoff of 40 per cent to a 
maximum of 2,214 at 63 miles per hour while hauling a train of 
388 tons and working at a cutoff of 50 per cent. The accompany- 
ing table gives the results calculated from five typical indicator 
cards taken under varying conditions. 


HorsEPOWER CALCULATED FROM INDICATOR CARDS 


Speed Boiler pressure Cutoff Weight of train I. Hp. 
40 m. p. h. 213 Ib. 40 per cent 341 tons 830 
56 m. p. h. 213 Ib. 38 per cent 341 tons 1,234 
62 m. p. h. 203 Ib. 35 per cent 355 tons 2,054 
63 m. p. h. 227.5 Ib. 50 per cent 388 tons 2,214 
67 m. p. h. 227.5 Ib. 40 per cent 314 tons 1,799 


The tender is carried on six wheels, pedestals for which are 
provided in the underframe. It has a water capacity of 5,800 
gal. and carries 9.8 tons of coal. The principal dimensions and 
ratios of the locomotive are given in the accompanying table: 


General Data 


GAGE oo ivi nkc betes cnccinde ccensedevadcudsasade@aseqanacauaaa 5 ft. 53% in. 
MOEVIE occ esesc driven se dcscesesisd ainda ceed cessneesaaeseaees Passenger 
| SLE CCL POPPE TILT eer Tree oal 
MEMOUNNOG QUOEU  acddrcc di cecsesestes rr Ter re oe 22,200 Ib. 
WOE Sie WGI ONE aie ccc cscicedenesccnaxdcesescauuseeeaet 165,000 Ib. 
ON Al III 6d 6 cSelkaw ce ue sxendls cea aula cea ieee eee 112,200 Ib. 
WRN GON OUNIINE OR CON Sale wtico ciceccdacxaxasawoueneeenecen 52,800 Ib. 
Weight of engine and tender in working order.................270,900 Ib. 
Wee NN CINE oes cccccncecsgeecauanpasacenuleteneara ua 14 ft. 9% in. 
Wises TGS MOOI ov i. derns cewccaceccncccncecesnc<cimannees ceca 
Ratios 
Weight on drivers + tractive effort............-. sees eee ce eeecees 5.06 
Total weight + tractive effort......... pete eee e cece wees ee ceeeceeees 4 
Tractive effort X diam. drivers + heating surface..............2+.- 663.8 
Total heating surface + grate area........ cece eee eee eee eeeeeees 56.8 
Firebox heating surface + tube heating surface, per cent..........-. 8.1 
Weight on drivers ~ total heating surface............. eee eeeeeees 44.8 
Total weight + total heating surface............eeeeee eee eeeeeeees 66.0 
Volume equivalent simple cylinders, cu. ft........ Jove dieteceecesacane 7.8 
Total heating surface + vol. equivalent simple cylinders............- 320.9 
Grate area + vol. equivalent simple cylinders.............-+e+ seers 5.7 
Cylinders 
WENO 6 hase ek whew desks doe neccecucesessexddekes seme ads Balanced compourd 
EG GE GERONO i 5 5 a 6. 0:5.56 cawedoevigs 15.35 in. and 24.80 in. by 25.20 in. 
Val es 
RE) hind Kawa canoe ddsa we ccdaceewescsneasauewesanesateee ee Piston 
i *h cels 
Driwite, Gidmeter Over UCR. co 5. occ teesccccadcs isexesqaeass peeeees 74.8 in. 
Driving journals, main, diameter and length............ 8.66 in. by 9.45 in. 
Driving journals, others, diameter and length........... 8.66 in. by 9.45 in. 
Engine truck wheels, diameter. ..........ceecceee cece cccceecces ce eddeS IM, 
Boiler 
CUM edicdcacaeexdeekeasusseneanne San adhaedeetuaehucemaea Straight top 
Working pressure ....... se ce ete e eter e cette ese eeen eens en eee 2275 Ib. 
eee yO eS eee ees ee etewes 66.2 in. 
Firebox, length and width. ............eeeeeeeeeeeeeees 123 in. by 51.2 in. 
Tubes, number and outside diameter. ........ 6.6.00 eee eee ee eed 300—1.87 in. 
rere et ee . 15 ft. 9 in. 
Heating stirface, tubes... 2.2 ccccccrcccccccceeseccccncce ceeds ehtne Sty me 
Heating surface, firebox.........cccccc ccc cccscecerccesscees ; 188.4 sq. ft. 
Heating surface, total ........ceeee cece cette cece eee eeeees 02,9027 $q. ft. 
CHORD. BOON: 6 ie okde ne cc cddecwsddiedcdscwdinsuseesnadeeueneun 44.1 sq. ft. 
Tender 
Wieletit, 16GMNE 5 5.55 oc oisieccnddcssceccncepedevedseucegsuenauen 105,900 Ib. 
WOLEE CODNEIEY ook occ ccc etic cndccdecdsivnes ince dues eradeuaneue 5,800 gal. 
Coal Capacity . 2... ccc ccccccccccccccccccccescesecceseccesacasegee 8.8 tons 





GERMAN Iron Ore Propuction.—Germany’s iron ore produc- 
tion for 1913 is given by Stahl und Eisen as 35,941,285 metric 
tons, having a value of 3.71 marks (88.2 cents) per ton as com- 
pared with 33,711,142 tons in 1912 with a value of 3.73 marks 
(88.7 cents) per ton. In 1913 48,047 miners were working as 
against 46,295 in 1912. Brown iron ore containing less than 12 
per cent of manganese constituted 3,005,970 tons of the 1913 total, 
while the brown ore containing from 12 to 30 per cent man- 
ganese amounted to 330,037 tons. Manganese ore of over 30 
per cent manganese totaled 760 tons in 1913.—Iron Age, 





ECONOMIC VALUE OF A LOCOMOTIVE’ 


Earning Capacity Analyzed; Opportunities for Increased 
Returns; Improved Shop Methods Prove Economical 


BY GEORGE S. GOODWIN 
Mechanical Engineer, Chicago, Rock Island & Pacific, Chicago, III. 


Consideration of the potential value of locomotives, expressed 
even roughly in terms of average daily earning capacity, suggests 
several important possibilities for the improvement of general 
practice, which it is the purpose of this paper to discuss. For 
the fiscal year ending June 30, 1913, the total operating revenue 
from 251,277 miles of railroad was $3,181,177,898, divided as fol- 
lows: 


CCS L Satin <kckGwe Ses seseinxe 0,60 ale $2,203,860,284....69.28 per cent 
RE She SR eee tie wins Gc sis es oie. sts 716,174,021....22.51 per cent 
Other transportation revenue............... 224,939,393.... 7.07 per cent 
Total revenue from transportation...... $3,144,973,698....98.86 per cent 
Non-transportation revenue ............... 36,204,200.... 1.14 per cent 
Total revenue from transportation......$3,144,973,698....98.86 per cent 


This revenue was produced by the use of 63,198 locomotives 
having an average tractive effort slightly over 30,000 Ib. As- 
suming that 11 per cent of these locomotives are in the shop 
receiving repairs, this leaves 56,246 earning the above revenue. 
Dividing the total revenue from transportation, by the number 
of engines gives nearly $56,000 per year, or $153 per day as the 
gross earnings of an engine. Applying to this figure the oper- 
ating ratio, 71.33, we have $44 per day as the net earning power 
of all the locomotives of the United States. This money was 
earned after the locomotive had paid for repairing the track, 
paid for repairing the cars, and paid for repairing itself. 

The most notable thing about these figures is that nearly 99 
per cent of the total operating revenue of the railways is re- 
ceived from the operation of trains, for the successful operation 
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eae 9,129 $64,063, l 901 
or 6 tye 2,012 23,181,: 347 
Sree 1,496 9,795, 207 
ee 9,710 58,540,09 fi 1,262 
eee 7,976 54,661,588 1,047 
SES 8,240 46,428,045 1 775 
| oe 1,747 16,898,666 10.857.207 235 
Bower es 1,032 15,114,030 9,908,251 161 
ee 1,275 16,111,571 11,987,134 263 
Re ksess 2,338 34,790,798 27,549,696 413 
Rte oe hae 2,636 24,331,048 18,078,140 360 
M 801 13,132,536 12,385,212 133 
Te ewe ieee 7,750 78,297,710 58,426,23¢ 1 799 
eee. 4,763 63,747,632 42,589,299 l, 803 
ee hac 1,872 57,745,398 39,376,127 408 
OP Goce 1,819 35,019,744 23,018,013 348 
Be apkismiare 3,817 32,104,311 20,912,978 682 404 
i? .seueem 7,285 61,671,460 45,748,269 1,153 767 
, Or 2,943 20,968,555 15,330,648 313 ) 317 
| tet" 1,092 10,795,233 8,155,027 216 § 
| ere 6,684 71,625,298 52,270,686 1,276 736 
W 1,885 17,886,817 12,407,401 392 230 
eee ere 7,569 91,810,307 63,773,804 1,465 877 
- ee 2.515 31,486,479 21,774,362 697 422 


* Lines East of Chicago. 


+ Where noted, 11 per cent of the engines are assured to be in the shop; 90 per cent of switch engines art 


service; 10 per cert passenger. 


of which three essentials are necessary, namely: Locomotives 
to move the trains, which is the subject of this paper; equip- 
ment to carry the tonnage, and track to move the trains on. 

No two of these essentials are of any benefit without the third, 
and the importance of all three is shown by the fact that for the 
fiscal year ended June 30, 1913, $544,000,000 was spent for main- 


tenance of equipment and $538,000,000 for maintenance of way. 


* Abstract of paper presented before the Western Railway Club, February 
16, 1915. 





In order to bring out the monetary value of a locomotive a 
little clearer, statistics are quoted in the accompanying table 
from 24 of the larger roads of the middle and western states for 
the fiscal year ending June 30, 1913. The gross earnings of loco- 
motives per day is the quotient of earnings divided by the num- 
ber of locomotives reduced to a per diem basis. The net earn- 
ings are obtained by the use of the operating ratio. These earn- 
ings are shown under four captions, it being assumed where 
noted that 11 per cent of the locomotives are always in the shop 
undergoing repairs, and where switching engines are involved 
that 90 per cent only are handling freight. 

These figures bring out that the net average earning power of 
a locomotive varies from $30 to $125 per day; while for all the 


roads of the United States the earning power is $44. The aver- 


age rate per net ton mile is introduced to show one reason why 
the value of a locomotive fluctuates—a locomotive capable of 
earning $75 per day on one road may be able to earn only 40 


per day on some other road, and this is further affected by the 
size of the engine, amount of work for it to do, ete. 

The value placed on a locomotive when rented of course varies 
on different roads, both as to amount and basis of computing. 
(Invariably running repairs are taken care of by the borrower, 
and general repairs by the lender.) Some use the size of cylin- 
der, others the weight on drivers or total tractive effort. The 
general minimum charge is $10 per day, increasing to from $25 
to $40 for the modern engine. Two roads base the rental on a 


Gross earnings per day 
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444 $136 $194 $64.80 66.59 7.29 
157 129 205 43.10 79.04 5.43 
45 124 146 39.00 73.28 7.32 
345 114 143 44.50 68.90 7.88 
390 124 161 47.00 70.15 8.70 
496 133 185 48.80 73.57 8.90 
76 114 14 42.60 69.95 8.60 
89 124 190 30.00 84.17 5.61 
76 116 14 7.70 80.19 5.15 
33 130 05 62.00 69.69 4.12 
47 121 47.00 69.71 11.93 
is 153 Re 125.00 56.26 7.05 
369 199 93.00 58.27 7.65 
357 122 16 35.90 77.86 5.77 
212 165 7 101.00 66.14 5.33 
141 116 131 204 60.40 70.40 6.42 
156 112 126 159 46.90 70.51 11.42 
230 138 155 183 re oe sale 
161 177 199 27 91.90 59.47 7.05 
316 152 171 208 80.00 61.47 8.39 
85 114 128 166 30.40 81.71 9.69 
380 164 185 224 101.00 55.08 9,27 
133 109 122 159 35.40 77.73 §.S5 
assured to be engaged in freiglit 


about 50 cents. 
Five roads based their rental charges on the results obtained by 


fixed charge per 1,000 Ib. tractive effort, which is 


calculating interest and depreciation on the value of the loco- 
motive in question. To this is added charges for general repairs, 
taxes, insurance and profit on the transaction. An example of 
this with the profit omitted will show what might be termed 
“out-of-pocket” value of a locomotive. 

The following table shows approximately what this would 
amount to for different original costs between $10,000 and $30,000 
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with assumed charges for interest, depreciation, taxes, etc., and 
repairs. In the case of repairs, these are based on the assump- 
tion that 100 miles represent a day’s work for a locomotive. 


RENTAL Per Day, BasEp ON INTEREST, DEPRECIATION, TAXES, INSURANCE 
AND REPAIRS 
Taxes and Repairs, 
Interest Depreciation insurance basis 

Original at at at $1.09 100 miles 
cost 5 per cent 5 per cent per $100 per day Total 
$10,000 $1.37 $1.37 $0.30 $7.00 $10.04 
15,000 2.06 2.06 «45 8.00 12.57 
20,000 2.74 2.74 -60 9.00 15.08 
25,000 3.43 3.43 75 10.00 17.61 
30,000 4.11 4.11 .90 11.00 20.12 


Of the four methods used, namely, size of cylinder, weight of 
drivers, rate per 1,000 lb. tractive effort and interest and depre- 
ciation, the last two are more accurate, and the third is more 
One must admit, 
however, that the last discriminates between the modern, highly 
efficient engine and the old engine which is less efficient. 


attractive from the standpoint of simplicity. 


The 
modern engine with the latest devices to give more cconomical 
performance certainly is worth more than the same size engine 
built ten or even five years ago. 
We have thus developed three 
What it can actually 


measures of the value of a 
earn; what it is worth from 
might be termed the “out-of- 


We have also 


locomotive: 
an investment standpoint, or what 
pocket” value, and what it is usually rented for. 
shown that 99 per cent of the total operating revenue is pro- 
duced by these locomotives while moving trains. 

An engine earns money only while it is moving freight, and 
is unproductive when not working. In order to bring out forc- 
ibly the actual miles an engine makes per day, data have been 
taken from the reports of the Interstate Commerce Commission 
for 24 roads, which shows an average of 57 miles per day or 4 
On the road with 
which | am connected a study has been made of just how a 


hours at 14 m. p. h. for freight locomotives. 
freight locomotive day is spent and a form of report* has been 
developed under the direction of N. D. Ballentine, assistant to 
the second vice-president, which accounts for every movement 
of the locomotive during the day. Reports are made independ- 


ently by the roundhouse foreman, yardmaster and train con- 


ductor and these are combined with the information regarding 
engines in the shop into a single report which is summarized 
(In comparing this data 
know 


for the month something as below. 
other 
what basis their data is prepared, and unless the information is 


with lines great care should be taken to on just 


developed from a record to that described above, its accuracy 
may be open to serious question.) 





FREIGHT LocoMoTiVES—MECHANICAL DEPARTMENT CARE 
Hours Minutes 
OM gaa sacs au aae kaw aeeera ae eee ee 6 49 28.40 per cent 
EN COMING is cede ented sudan Was we eRees 2 41 11.18 per cent 
Coen WOMNNOD 6 oes or ature kdcen sheen eaann 3 27 14.38 per cent 
Total mechanical department.............. 12 57 53.96 per cent 
TERMINAL DETENTION 
Hours Minutes 
i PTT eeTT CELE TOR TRE T CR Te 2 55 
Stock, fruit, vegetables............ 0 / 
INE SEGUE 6.4.20 ec cnc cieddewaenaeeucenee an 0 3 
CD WN cn. nade ode caedeededaneen 0 20 
ee Ue MI «as 6 a cw pecedaied hekea une ie . 
i 2 A co padi cskensean weaver eeawe 0 7 
Miscellaneous 2.2... ..esssesccescecsscececees 0 14 
Time between call and departure.............. 0 16 
Total terminal detention. «2... sciesccccees 4 2 16.80 per cent 
Time Between TERMINALS 
Hours Minutes 
ROGGE SUBMIS CRs ccs ces e ceseneccdeteens 4 16 17.78 per cent 
DO III ica cckdavs saiGensancipvesuans 0 53 (Miles per 
Station Work 2... cece eee eee e eee e cece ee weees l 20 day 68) 
Track conditions ...........seceeeeeeceeceees 0 1 
SS TIP kd cee ewtseweaceveetwuatecten 0 1 
RIN OO pds cudcncddecsceueceaneceks , 0 1 
Block signals .......--sscsscscccsescccscccees 0 2 
Engine failures ........-.. ee eeceeeeeeeceeeees 0 2 
Car failures .......2ssccccsrscccccscccecceves 0 3 
VRC GUNOUN occ ocenscabacvidductéveuans re ‘ 
ME. siaics ove a tv uwenwnnseedeucscuends 0 22 
Total time between terminals.............- 7 1 29.24 per cent 
Total time accounted for. ......cccccccccce 24 0 100.00 per cent 








*See Railway Age Gazette, October 27, 1911, and October 25, 1912, for 
lescriptions of these reports. 
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This brings out clearly the following points: 


: Hours Minutes 
An engine is in the hands of the mechanical 


department being made ready to move tonnage 12 57 53.9 per cent 
An engine is in the hands of the transportation 

department ready to move tonnage.......... 6 47 28.3 per cent 
An engine is actually moving tonnage and there- 

fore earning money, only........cceececees + 16 17.8 per cent 


This brings us to the third division of this paper, viz., What 
can be done to make the engine more available for handling 
tonnage? This same thought is very aptly stated by George R. 
Henderson quoted in Baldwin Record of Recent Construction, 
No. 60. Mr. Henderson stated as follows: 

“The author believes in wearing out locomotives as fast as pos- 
sible. By this he does not mean wearing them out by improper 
treatment or careless maintenance, but by the legitimate work of 
hauling trains. The faster they can be worn out the sooner they 
will be replaced with modern machines, and the strides made in 
the power and type of locomotives in the last few years have 
been such that an engine only 10 years old is of comparatively 
little use, except for branch service.” 

In the example of the distribution of a locomotive day, the 
roundhouse is charged with 6 hours and 49 minutes or 28.4 per 
cent of the day. 

This time is taken up in turning the engine. There are several 
items in connection with this work in the roundhouse which will 
suggest opportunities to reduce the time. Improved dump grates, 
good ash pan designs, properly maintained turntables, and hot 
water boiler washing systems are all vital factors in reducing the 
time in the roundhouse. Good inspection is necessary in order 
to save failures on the road. Inspection pits have been found to 
be advantageous, especially when engines are to be turned quickly 
and have not time to be placed on the roundhouse pit. There 
should be enough men in the roundhouse to do the work needed 
and the facilities should include a small machine shop adjacent 
to the roundhouse, equipped with drill press, shaper, lathe, bolt 
cutter and emery wheel, also a small, well-equipped tool room. 
This machine shop saves a lot of time running back and forth 
to the big shop. There ought also to be good air and steam 
pressure. 

Running repairs is charged with 2 hours, 41 minutes, or 11.2 
per cent of the day. Running repairs no doubt vary closely with 
the time an engine has been out of shop, and with the thought 
in mind of reducing the running repairs the road with which I 
am connected has reduced the mileage between shoppings. There 
have also been put into effect some changes in detail design, 
which in many cases eliminate entirely the running repairs. For 
instance, we cast a brass hub liner on the face of the driving box. 
The result is that it is unnecessary to drop the wheels between 
eneral repairs, and there is saved the cost of this work, which 
onservatively is $25 for labor and material, and the engine out 
of service for three days, which at $44 per day is $132. A lesser 
saving as regards running repairs is made by the use of brass 
and wedge liners on the driving box. The good effect of 
these shows most clearly during general repairs. We find them 
with the tool marks hardly worn out and it is therefore unneces- 
sary to line up the shoe and wedge. 

Another source of trouble is the pounding of the main driving 
boxes with its attendant trouble in the rod brasses. This means 
the dropping of the wheels to repair the brasses. It would seem 
that this work could be minimized by the use of some form of 
removable brass, although we have no experience with these de- 
vices; we have, however, used the so-called long driving box 
with the result that the trouble was entirely eliminated, and in 
addition there is less wear of the axle. The cost to drop a pair 
of wheels and to crown the brass is approximately $23 labor and 
the engine is out of service three days. 

To minimize stay bolt trouble the practice of using the ‘same 
form of flexible stay throughout the breaking zone is a great aid. 
One of our boiler foremen estimated this alone to save one or 
two days every 60-day period. : 

With the advent of the gas and electric welding outfits it has 
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been possible to make many repairs that heretofore would not 
have been possible. For instance, we had a Mikado engine with 
all driving wheels having flat spots 2 to 5 in. long and % to % 
in. deep. To have dropped the wheels would have cost not less 
than $150, which includes the loss in tire material. To this must 
be added the value of the engine while out of service for three 
or four days. We welded the flat spots with an electric torch, the 
wheels being in place under the engine, in five hours at a cost of 
$2.05 for labor and $5 for material and current. Both the gas 
and electric torch have been used successfully in this work. This 
is only a single example of what this device offers in the way of 
getting an engine into service promptly and at the same time at 
a greatly reduced cost of repairs. It should be an easy matter 
on the above showing alone for any railroad to justify the pur- 
chase of these outfits. Forty-four dollars saved for an engine day 
is interest at 5 per cent on $880 per annum, or by saving 20 
engines one day you save $880. 

After the engine has made its mileage it, of course, gets a gen- 
eral overhauling, and whenever possible we make our engine can- 
didates for shop pull a train to the point of shopping. If it be 
assumed that an engine receives general repairs every 18 months 
and that 60 days is the average time from out of service to in 
service, that means that 11 per cent of the engines are always in 
the shop. Sixty days multiplied by $44 equals $2,640, the loss 
while the engine is at the shop. During slack business when loco- 
motives are not needed to move trains, it is obvious that we 
should put them through the shop to the extent that they are 
ready for the shop and that the shop can take care of them. 

While it is desirable to have a few engines in the “bone yard,” 
so that “lights” and “heavies” can be properly balanced, there can 
be a saving made by not having too many engines standing around 
idle waiting to get into the shop, but rather schedule their move- 
ment to the shop so that they are available with the least waste 
of engine time. An ideal condition would be more nearly realized 
when the condition of the engines slated to go to the shop were 
such that one or two months in service, if necessary to suit the 
convenience of the shop, would not mean a series of failures. 

When an engine is about to go to the shop, many roads (ours 
among them) make a practice of sending advance notice to the 
shop of just what material will be needed. On firebox work 30 
days advance notice is desirable, so that the box will be ready 
to put in as soon as the old box can be cut out. To make the 
most of this plan of advance notice, the information must be ac- 
curate: and be acted upon promptly, without waiting to get the 
engine in the yard to see if the material is really needed. 

After the engine reaches the shop what improvements can be 
made there with a view to cutting down the time in the shop? 
The first thought is modern shop facilities, and, considering that 
an engine is worth $44 per day, it ought not to be difficult for 
any one to show substantial savings by the use of more modern 
shops. Assume a shop turning out 30 engines a month, or 360 
per year, and that by making certain changes an engine could 
be turned out four days sooner. Assume further that for three 
months of the year there is sufficient business to provide work 
for these engines just as soon as they are turned out. The saving 
then will be 90 engines multiplied by four days, or 360 engine 
days, which at $44 per day equals $15,840. Now, if we had taken 
this $16,000 and purchased an engine with it, we would have had 
the same amount of available power, since by changing the shop 
we saved 360 engine days; but the more modern shop will enable 
repairs to be made more cheaply, and, further, the capacity of the 
shop is increased 6.7 per cent. Hence, it would be considerably 
more economical to modernize the shop. Of course, if this im- 
provement can be made at less than the above the saving is in- 
creased proportionately. 

Another item which I understand some roads have to contend 
with is material. An engine is delayed for want of proper repair 
material, and this delay in some cases runs into months. It must 
not be understood that this is entirely the fault of the stores de- 
partment, as many times the material was not ordered as promptly 
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as it might have been. On the other hand, the shop man has a 
perfect right to assume that certain kinds of material are kept in 
stock continuously by the stores. A great deal of this material 
for which engines are delayed is very moderate in price, so that 
no great valuation is involved, and, further, practically all ma- 
terial is common to several engines, particularly where there are 
a number of engines in a class, and this reduces the amount of 
stock necessary to carry in order to adequately protect the en- 
gines against delay. Too often the fact seems to be lost sight of 
that an engine is worth money, and the fact only is seen that 
there is so much money invested in stock, without regard to 
whether the equipment can be repaired promptly. This policy 
cannot be too strongly condemned, since both the mechanical 
and stores departments are working to the same end, i. e., to keep 
the engines in condition to earn revenue for the railroad. 
DISCUSSION 

M. K. Barnum, superintendent of motive power, Baltimore & 
Ohio, stated that the average number of miles of the locomotive 
per day and the time in service is surprisingly low, and blamed 
the conditions under which it is necessary to operate some trains 
for this low figure. Regarding terminal detention he stated 
that on the Baltimore & Ohio one division has decreased this 
delay from ihree hours to one hour by a careful study, with 
ne cost io the road. One cause of excessive terminal detention 
is the lack of proper facilities for turning heavy power. 
should be provided before such engines are purchased. 

H. T. Bentley, superintendent of motive power, Chicago & 
North Western, stated that enough men should be held in the 
roundhouse to make running repairs properly when necessary, 
and not have any more than necessary when engines are not 
being repaired. He has found it desirable to keep one or two 
engines in the back shop for comparatively heavy repairs in 
order to keep men busy all of the time. These repairs will, of 
course, be more costly but the availability of the men will make 
it worth while. He did not believe in reducing the mileage 
between shoppings. His road has kept engines in service by 
use of special devices on the engines, some such engines having 
made over 200,000 miles. Engines which.a few years ago used 
to make 4,000 miles per engine failure have made as high as 
44,000 miles per failure during the past year. This result is 
attributed to the special efforts of the roundhouse and shop 


men together with the use of improved details and special de- 
vices on the locomotives. 


These 


A. R. Kipp, mechanical superintendent, Soo Line, stated that 
on regularly assigned engines the mileage is limited by the rest 
of the engine crews or the 16-hour law. He pointed out that 
the interest and depreciation of the extra locomotives required 
for regular crews must be considered together with the claimed 
decrease in maintenance and productive costs and operating 
expenses. 

N. D. Ballantine, assistant to second vice-president, Rock 
Island Lines, suggested that the same system as was described 
in the paper be used on roads maintaining the regular crew 
system in an endeavor to find out just what the value of a 
locomotive is under that system. 

Mr. Goodwin said that with the value of the freight engine in 
excess of $44 per day the advantages of regular crewed engines 
should be carefully studied. It might be found advisable to 


pool the engines in rush season and assign them when there were 
plenty of engines available. 





VALUE oF NEATNESS.—We had occasion to go into a shop a 
short time ago where the virtue of neatness was instilled in a 
novel manner into the minds of the boys employed. One of the 
first things a boy is asked and shown how to do is to wrap up 
parcels. The head of this company believes that if a boy can be 
trained to properly wrap up objects of awkward shape, one of 


the cardinal qualities of a useful employee—neatness—is being 
fostered.—American Machinist. 
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THE STANDARD BOX CAR—A NEGATIVE 
VIEWPOINT 


BY R. W. BURNETT 
General Master Car Builder, Canadian Pacific, Montreal, Que. 


From time to time we read stirring articles from high rail- 
way officers on the desirability of a standard box car; these 
frequently take the form of a demand, a call to arms to rise 
and overthrow the mechanical man who, it would seem from 
these articles, has for many years obstructed progress and 
caused untold millions of expense by a failure to attain the de- 
sired end. Such articles are usually favorably commented on 
in the railway magazines, the impression seeming to be that the 
writers must of necessity be right, and the weakness of the 
mechanical man is sometimes apologized for with suggestions 
that in time he may come to see the matter in the same broad 
way as the higher officer. 

If the box car situation is analyzed it will be found that the 
traffic officers and the officers who control the policies of the 
railroads are responsible for the diversity of box car dimen- 
sions, and that no one would be more pleased than the me- 
chanical man if a more limited number of designs were decided 
on. Cars of varying or unusual dimensions, such as those of 
more than usual length, height or width of side door, or having 
large end doors or otherwise fitted for special service or use 
in a restricted territory; or for service which may be peculiar 
to the entire territory reached by the home road, are being de- 
manded by the traffic department. It is not for the mechanical 
man to say that these cars, which may make 90 per cent of their 
mileage on the home road shall be built to the standard dimen- 
sions said by the traffic department to be unsuitable for the home 
service, in order that the cars may be standard for the 10 per 
cent of their mileage which may be made on foreign lines. 

These matters can only be settled by the traffic department 
and others who decide on matters of policy affecting almost ex- 
clusively their own department. If persons who are at all worried 
about the box car situation will take the trouble to investigate, 
they will find that the box cars built in the last few years, espe- 
cially those with steel superstructure, are costing very little for 
repairs. Barring wrecks, the repairs are confined almost ex- 
clusively to couplers, wheels, trucks and other parts which are all 
standard. If any large part of these repairs is due to a weakness 
in the standard the doctrine of adopting a standard box car is 
then proved unsound, as the standards were usually amply strong 
to meet the demands of service of the period for which they were 
designed; if weak, the design ‘has been outgrown in the rapid de- 
velopment of the railways, which is the case with the car itself 
and which to some extent will be the case with any car that 
might be adopted at this or any other time. 

From the large percentage of steel frame box cars built dur- 
ng the last few years the indications are that this design will 

very largely used in the future. These cars are largely con- 
structed of rolled shapes which seldom need renewal, even 

hen a car is wrecked, as they can easily be straightened or 
formed to the original shape at any car repair point. It has 
cn found unnecessary to carry rolled shapes in s-ock for re- 
irs, and as the parts of the cars which fail are the parts which 
‘ already standard, it is only necessary to carry in stock lining 
d decking, which are being standardized. The cars which 
giving trouble now, and which are largely causing the un- 
eosiness that brings forth the letters and articles referred to, 

- the cars which were built from ten to twenty years ago and 

‘resent the best state of the art at that time. If the best of 
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them had been adopted as standard and had so continued to 
the present day, there is no doubt that the present repair bills 
would be about double what they are, and this to a degree is 
what it would mean in the way of expense ten or twenty years 
hence should a standard box car be adopted now. 

It is true that we sometimes see appliances on cars, the value 
of which may be very much questioned, but it is probable that 
the net result of the-use of these questionable devices may be 
on the credit side of the ledger for the railroads as a whole, 
as they are for the most part being developed towards some 
desired end with the final result that a simple and effective de- 
vice is secured. It is also true that occasionally a designer 
makes an unfortunate mistake in some vital part of the car 
which results in bad failures on a certain series of cars, but 
these cars are usually so thoroughly advertised by the embargo 
placed on them by other roads that the railroads are benefited 
as a result, because the same mistake is not likely to be repeated. 

If a box car with wooden underframe and superstructure 
were to be continued it would probably be advisable to go very 
much more into the standardizing of the parts than has been 
done, as the wooden car differs from the steel car in that the 
amount of material carried for repairs increases with the life 
of the car, whereas the corresponding parts do not have to be 
carried at all for steel underframe and steel superstructure 
cars, since more than enough parts are saved from fires and 
cars demolished in the wrecks to take care of the few renewals 
that are required. At the Angus shops of the Canadian Pacific, 
where we have been ordering small lots of 250 box cars at a 
time to keep the shop going in a small way during the depres- 
sion, every lot of cars is built slightly different; this in no way 
affects the desired interchangeability and will reduce the cost 
of maintenance. These changes are made principally for the 
following reasons: To protect the lading from the elements; 
to increase the strength; to reduce the weight, and to reduce the 
cost of maintenance. Examples are given below of how the 
conclusions are arrived at governing the changes for the four 
reasons given above. 

Protecting the Lading from the Elements—We have a sprink- 
ler arranged to test a sufficient number of cars coming out of 
the shops to determine any possibility of leakage through the 
roofs, sides and ends. This is not the impractical fire hose 
test, but is made to approximate the worst storm conditions, 
and we do not stop when any weakness is found until we find 
a substantial way of remedying the trouble. This is not usu- 
ally done by car builders and is obviously much better than 
waiting for the claims department to report trouble, and. the 
writer considers it unfair for shippers to be forced to use a 
car designed in all small details by persons who have not had 
the opportunity to make all of these investigations. 

To Increase the Strength—Minimum weight being a very im- 
portant factor in the designing and building of cars in the ef- 
fort to reduce weight, we occasionally turn out a finished de- 
sign that may require slight strengthening in some of the parts. 
The necessity of increasing strength is usually confined to the 
superstructure as we have from experience largely overcome 
the weaknesses that were common to the underframe. 

To Reduce Weight—While not so necessary as increasing 
strength, yet it is important to reduce weight where it is pos- 
sible to do so with safety. Many opportunities are afforded 
with the variety of rolled shapes that is available, to accom- 
plish this without any additional cost, and often with a reduc- 
tion in cost. 


To Reduce Cost of Maintenance—While the cost of mainte- 
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nance is carefully considered by the designer, yet the cars in 
actual service when carefully observed bring to notice certain 
items of expense that can be remedied, and in some cases en- 
tirely eliminated. The use of rivets in place of bolts is prob- 
ably one of the most important items to be considered in re- 
pair work. Bolts were used in the past for securing parts that 
would require frequent renewals, but as the faiiures to these 
parts have been reduced the bolt, which is expensive in mainte- 
nance, has been replaced by the rivet. The use of cast steel 
and pressed shapes in place of malleable iron have also to be 
«cnsidered here. 

maintenance of the 
present day, considering the large amount of old wooden equip- 


The comparatively low average cost of 


ment still in service, is entirely due to the present design of 


car which confines the repair expense almost exclusively to 


the wearing parts, outside of a few unfortunate mistakes in 
mentioned. It borne in 


mind that the car of the present cannot show the lowest cost 


design, as previously must also be 


of repairs, while relieving the high cost of repairs to the old 
wooden car which is still with us. 

To sum the matter up, the parts that are movable and need 
to be renewed should be and are standardized. The use of rolled 
sections gives us a car which is otherwise a car of standard 
parts. We also have minimum requirements for the center sill 


construction which would seem, for the reasons given above, 


to be about as far as we should go at present in standard- 
izing the box car, except that limiting outside and inside di- 
mensions should be arranged for; this should be attended to 
by the traffic department. One of these dimensions, the height 
of running boards, it would seem very essential to decide on 
in order that the roads will not keep on increasing the height 
of their cars until the government concludes that there is not 
sufficient room for the trainmen on top of the cars and issues 
an order that bridges, tunnels and overhead electrical construction 
must be raised to give sufficient clearance, which would be very 
expensive. 

As small changes in the development of the car do not in- 
crease the amount of material to be carried in stock, or the 
cost of maintenance, why should a complete standard car be 
adopted, which, if followed, will shut off the improvement of 
details which is necessary if we are to progress? 


PIECE WORK AND ITS ADVANTAGES* 





BY &. J. THILL 
Piece Work Foreman, New York Central, East Buffalo, N. Y. 


The greater part of my railroad career has been spent in 
connection with piece work, and needless to say, I have had 
my troubles, due mainly to men who are averse to the use of the 
system. 

I believe we will all have to acknowledge that the tendency 
of the day work system is to bring the superior workman down 
to the level of the inferior. This is virtually placing a pre- 
mium on inefficiency and therefore is opposed to the accomplish- 
ment of the desired results. On some of the western railroads 
there is a system in operation known as the bonus system, 
whereby a workman receives a bonus in addition to his daily 
rate of pay. 
increase 


This bonus, I understand, consists of a part of the 
earned by the increased 
output, due to increased efficiency and diligence on his part. 
While this system may give better results and bring better re- 
turns to the men than the day work system, it does not seem 


operator by reason of an 


possible that it will provide maximum output per operator, 
minimum cost per article, and maximum earning rate per hour, 
per operator, such as would be attained under a proper piece 
work system. 

There are three potent factors in the successful handling of 





*From a paper read before the Niagara Frontier Car Men’s Association, 
February 17, 1915. 
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a piece work system. These are efficient piece work inspectors 
peace of mind on the part of the workmen, and a schedule that 
can be readily understood by the men. 

Peate of mind on the part of the workman is absolutely 
This should 
be considered in the light of the fact that the piece work oper- 


necessary if he is to do his best under any system. 


ator is oiten suspicious of the piece work inspecter. If there 
is one thing that will put a piece work operator out of sorts, 
it is the slightest doubt as to whether he has received proper 
reimbursement for his labor; therefore a great deal depends 
on the piece work inspector, as the average workman is no 
mathematician, and generally has an innate suspicion of tlie 
inspector, in that he is not reasonably sure that he has received 
proper returns for the work performed. For this reason the 
piece work schedule should be one that can be easily inter 
preted and understood, and combination prices eliminated, The 
other two factors in an efficient piece work system rest with 
the management, and make it possible for the success of the one 
just described. 

Extreme care should be 


exercised by piece work inspectors 


to see that the men are fully compensated for the work per 
formed, and in the matter of piece work prices, to see that the 
workman is properly compensated, considering the conditions 
under which he is working, and that the company obtains the 
results. A 


desired installed 


where the inspector cannot “back it up.” In other words, he 


piece work price should not. be 


should never set a price under given conditions unless he can 
produce men from the demonstrate 


that the price is right and good for an increase of about 50 per 


working force who can 


Then, should a workman 


question the fairness of the price, he can be 


cent or more over the day rate. 
shown that it is 
productive of increased earning capacity, and he will readily 
see that piece work is of great benefit to him and the piece 
work inspector is his friend. These are the results obtained 
under a proper piece work system and are conditions that ap- 
peal strongly to the operator. 

Did you ever stop to consider what little importance you 
are alone; how little you would amount to if it were not for 
What would the 
tools and machinery of an institution or shop amount to if it 
were not for the men who operate them? 


the association and co-operation of others? 


In this sense a piece 
work inspector should take the operator into his confidence 
and show him that he believes in him; show him how his 
earning capacity can be increased and how both he and the 
railroad company can be benefited, then you will derive from 
the workman the full benefits resulting from the use of a piece 
work system. 

Every man working in a shop under a proper piece work 
system knows that it is wise to study at all times ways to get 
his work out quicker, as he realizes he will be benefited there- 
by. He is aware that the shop superintendent and his foreman 
are anxious to co-operate with him along these lines, and that 
he will not be penalized for using his brains in having the 
piece work price cut, because by his increased output he is de- 
creasing the cost of production. In my estimation, piece work 
can never be handled successfully if the management will al- 
low the prices to be cut as soon as they become remunerative 
to the workmen. Nothing is more discouraging to a man than 
this price cutting for no other reason than increased efficiency 
on the part of the operator. Therefore it behooves the piece 
work inspector when ‘making prices to use the utmost care to 
note the conditions under which the man is working. In this 
connection, I wish to bring out that where men are put on 
piece work, the shop equipment should be of such design and 
quality as will offer best results and should be kept up at all 
times. 

In closing, I desire to emphasize the fact that where a shop 
is working under a thorough piece work system, there is no 
question about its efficiency, as I believe piece work may prop- 
erly be considered a synonym for efficiency. 
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baggage and mail cars having a 30 ft. mail compartment equipped 3% in. by } 





STEEL BAGGAGE AND MAIL CARS 


New Equipment for the Central of New Jersey Is 
70 ft. Long and Has a 30 ft. Mail Compartment 


lhe Central Railroad of New Jersey has in service seven steel The web plates are 5/16 in. thick, and each has two 3% in. by 
4 


in. angles riveted to it, top and bottom, while rivet- 


’ bare t , : a per 
according to the United States Government specifications and a ed to the flanges of the four top angles is a 2 ft. 5 in. by % 






































10 ft. compartment for the transportation of baggage or express in. top cover plate. This plate is 65 ft. 33% in. long, and does 
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Floor Plan of the Jersey Central Baggage and Mail Cars 
Ihese cars were built by the Harlan & Hollingsworth Corpora- not therefore extend the full length of the car. A bottom cover 
tion, Wilmington, Del., are 70 ft. 934 in. long over end plates an‘ plate is not used. 
weigh 144,700 Ih, each. They are mounted on six-wheel trucks ‘lhe two center crossbearers are placed 5 ft. 4 in. on either 
equipped with the Commonwealth steel frame, and clasp brakes side of the center of the car, and are built up of diaphragms 
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Center Sill Construction of the Baggage and Mail Cars 
UNDERFRAMES pressed from 5/16 in. plate, which are the full depth of the 
The center girder, which is the main member of the under- center sills at the inner end, while the lower flange tapers up- 
frame, is of the fishbelly type, built up of steel plates and angles. ward toward the outside of the car till a depth of 6% in. is 


The two web plates are 2 ft. 4 in. deep at the center of the car, reached. A 5/16 in. pressed filler is also used between the webs 
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Steel Baggage and Mail Car in Service on the Central Railroad of New Jersey 


ind are spaced 18 in. apart; this depth is maintained for 9 ft. of the center sills, and the crossbearers are finally reinforced 
/ in. on either side of the center of the car, at which point the web _ by a 6 in. by 3% in. cover plate at the bottom and a 9 in. by 34 in. 
plates begin to taper, and at a point 6 ft. 73% in. farthér on they cover plate at the top, both extending across the car, The two 
each a depth of 18% in., which is maintained to the end of the car. intermediate crossbearers are spaced 16 ft. 2 in. on either side 
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of the center of the car and the diaphragms, which are 14 in. The double body bolsters are spaced 50 ft. 634 in. between 
deep at the inner end and 6% in. deep at the outer end, are centers and consist of two members whose centers are 2 ft. 8 in. 
pressed from 5/16 in. plate with a 5/16 in. pressed filler between on either side of the center of the center plate. These members 


-& Root Plate Pressed Carlines 









BTR rd 2 eee anes he oon nnn ane 


G3 L ‘i VIERA). ae ee EmSS eee 


-—— ~- -~f-—-—— +------- eee we oe 
TE be hei de fh & Sheathing 


LPL a 
523K L,/nside | 


6x38 fe Side Sil! 








! 192" " ‘a 
AO ee. Oe | ae 


#10 Pressed Carlines Root Plate 





3x25 7,6" 


| 





4 
ventilator 3x3x$'L 


Buse 
ni 
[socting eay 
thd tied g*” 
IBxlax ie Ly . 


i hsabereliiatades 14/0 at agra £9 IT gf" £9 RT gd gl 2S 414 Inside 
if Belt Rail 


Plate, Outside 6r3b4 jg Gide Sil! 


on = els 3b,23h% sf” 
2 oe ew emen & fae anfen om om oe eee ae dy oe ees ews =a 7 IPDAISNS 
| = me ut Tet) 







































































































































LL s!, LE Ty yt of 
Ox3bx3 L ie Gusset pSBx5BrZ Z ze ereik 
vy - a ee ee ~ i emtyatmaes ‘gt! ee — 
gg acer seers we aa meet =a S08 somes meen 
; | \. f z t 
2 | lif | 
x th om: jit t ! { Qu 
FH | eer nee i | || ji be ” h | i 8 
Ohl | rill] 2046 Top Pl. |e} bi] | ji 4] 6x3 Bot PI. { opeemersene ee a =S—r— 281 
c Thi | ii] légxp Bot. FI. iq tii | | ir i| rr i] 43x31 { iH Soy! 
) mi '} i Wht Glhl ad J 1 S086 .#§ bf aff 02 .Ab! o——————< q J 
| : ; Bi | tid) 11 Sex 52x § “s HI BZE/45- Z ‘oi ma oe i _ “4 
— (SEs 3 oe os ee ee 
| a cone Pee cites 
( a eS 1% 91" 15 | —<«° = 
? Trap Door Fer 5e4f b Mit Qs | 1.8 
| aaemren Gerctremeng en enema 3 st Seheeareareh -——-—— a a—--— rs 
anand ‘il cai 
T 1 | mi ae bie iG ~ Bi | | it : 
, 13" 14 Li H+ Lm | ram Vii ia ' 
165g-——-\Histal 96g" dg’? __ tg 62°-4-bhy —-2 *_$t<--2//0"-!--->| 
aie 4 jie! tia § i 
1} i 4 i | ki! | | 18) g———tt 1 | 
i 1? ! " } | , y H 
t irs 11 8 14 lf Wie if 1 | 
, = 1139 ' A | { 1 
Sone » So = ih : = a oS Seen) eraser ae igi _ —— ay A ad 
SE ——— aS). | a : eee — 1 ———— — 
soit it es a : i Gammon == = me | PB speek (aeeieieteeee RE rere)! Jt = = =. (Ree : za See 
‘ / 4” ” 
a in eh ntti anthem es acne ec a ns roe em ene es re ee ne sr 70°93 ' Over 4’ End Plates-~--~—~ — 


Arrangement of the Members of the Body Frame and Underframing 


the webs of the center sills. A top cover plate 9 in. by 3% in. are built up of four diaphragms pressed from 5/16 in. plate 
is used on the intermediate crossbearers as well as a 6 in. by with 5/16 in. pressed fillers between the webs of the center sills; 
in. bottom cover plate, both extending the width of the car. a 20 in. by % in. top cover plate is used and a 16% in. by 4 in. 
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bottom cover plate, both extending the width of the car and 
riveted to the pressed diaphragms and fillers. Steel castings of 
special section are riveted to the two cross members of the body 
bolster at points 3 ft. 10 in. on either side of the longitudinal 
center line of the car and support the body side bearings. Cross 
ties or floor supports consisting of 6 in., 8 lb. channels are used, 


and extend between the center and side sills. The side sills are 
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toward the outside ot the car and the back 10% in. nearer the 
center of the car than the inside of the web of the Z-bar, and 
another channel of the same size and weight is placed 12% in. 
nearer the center of the car with the flanges turned inward. At 
a distance 10% in. farther in from the back of the inside channel 
two 3% in. by 2% in. by 5/16 in. angles are placed with the 
long flanges riveted together and the short flanges turned out- 
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End Construction of the Steel Baggage and Mail Cars 


6 in. by 3% in. by 7/16 in. angles and extend the full length of 
the car. 
END CONSTRUCTION 
The end construction is of the dummy type. The corner post 
of the car is a 4 in. by 3% in. by % in. angle to which is riveted 
a 4 in., 8.2 lb. Z-bar, and a 2% in. by 2% 


“#/2 


in. by 4 in. angle is 


also riveted to this Z-bar as shown in the drawing of the end 
construction. 


A 4 in., 5.25 lb. channel is placed with the flanges 





ward at the end of the car. A 4 in., 5.25 lb. channel with the 
flanges toward the outside of the car and its back placed 65% in. 
veyond the center of these.two angles forms the door post. The 
main vertical buffing members are 9 in., 25 Ib. I-beams, and are 
riveted to the two connected anglés referred to above. An end 
buffing sill construction of 3 in. by 3 in. by % in. angles and 
5/16 in. plate extends between this I-beam and the corner of the 
car. The end members are connected at the top by a 10 in, 
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15 lb. channel, extending across the car with the flanges turned 
upward. 
BODY FRAMING 
The baggage doors have an opening 8 ft. 6 in. wide by 6 ft. 
2% in. in height, while the side doors in the mail end of the 
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posts to the corners of the car and 7 in. by % in. plate between 
the doors; and the side posts are 3% in. by 3 in. by % in angles; 
the side sheathing is % in. plate. The side door posts are 4 in. 
by 3 in. by 5/16 in. angles connected at the top by 4 in., 8.2 lb. Z- 
bars. The side plate is a 5 in. by 3 in. by 5/16 in. angle, to the 
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Six-Wheel Truck with Commonwealth Cast Steel Frame, Used on the Jersey Central Baggage and Mail Cars 


car are 2 ft. 10 in. wide and the same height as the side doors in 
the baggage compartment. There are 6 in., 8 lb. channel diagonal 
braces used between the top of the corner posts and the bottom 
of the first side post on either side of the car as well as between 
the top of the door post and the bottom of the side posts next 
adjoining. The belt rail is 7 in. by % in. plate from the door 





Interior of the Mail Compartment 


upper flange of which is riveted a 5 in. by % in. plate with a 2% 
in. by 2% in. by 4 in. angle above this. The deck sill is a 3 in. 
by 3 in. by 4 in. angle, and the carlines are pressed from No. 16 
steel plate. The lower deck roof plates are 1/16 in. thick and the 
upper deck plates are 3/32 in. thick. 

OTHER DETAILS 

The trucks are of the six-wheel type, have clasp brakes and are 
fitted with the Commonwealth cast steel frame, which is 15 ft. 6 
in. long over all. The truck wheel base is 11 ft. and the journals 
are 5% in. by 10 in. M. C. B. standard. The wheels are Midvale 
solid steel and are 36 in. in diameter. 

The floor in the mail compartment is of % in. steel plate with 
3-ply Salamander insulation and double wood floors, the bottom 
floor being 34 in. yellow pine, while the top floor is 34 in. maple, 
1/16 in. insulating paper being placed between the two layers. 
In the baggage end the floor is of Flexolith composition laid on 
Keystone metal with % in. floor plates and covered with yellow 
pine grating. There is an oak flooring at the doorway laid cross- 
wise of the car. The inner side of all the outside plates through- 
out the car is lined with 3-ply Salamander insulation while the 
outer side of all the inside plates in the mail compartment is 
insulated with the same material, excepting the ceiling plates, 
which are insulated by Agasote strips between the plates and 
the carlines. There is no insulation on the inside finish in the 
baggage compartment. The mail compartment is sheathed on 
the inside with 1/16 in. steel plates on the sides and No. 16 gage 
plates on the upper ceiling. The lower ceiling is covered with 
No. 20 gage plate while the ends are sheathed with % in. steel 
plate. This is also followed in the baggage compartment. 
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The special equipment includes Gould couplers, centering de- 
vices and friction draft gear; Miner friction buffing gear; Ajax 
vestibule diaphragms; Standard Heat & Ventilation Company’s 
vapor system of heating; Safety Car Heating & Lighting Com- 
pany’s axle light equipment and lighting fixtures; Edison stor- 
age batteries; Adams & Westlake Company’s folding lavatory; 
Westinghouse air brake and signal system; American slack ad- 
justers; Ward ventilators and Gould journal boxes. 


EXPERIMENTS TO DETERMINE THE 
STRESSES IN TRUCK SIDE FRAMES* 


BY L. E. ENDSLEY 
Professor of Railway Mechanical Engineering, University of Pittsburgh, 
Pittsburgh, Pa. 


The design of the different members of a freight car truck 
has received careful attention for a good many years, but so 
far as the writer knows, no definite information had ever been 
obtained with regard to the actual force coming on the side 
frame until the work herein described was undertaken. The 
object of these experiments was to obtain the actual force com- 
ing on the truck side frame and from the results thus obtained, 
to check tests on a truck 
were assumed. 


side frame in which certain forces 

The three main forces to which the side frame is subject are, 
the downward spring pressure, the end thrust of the bolster, 
and the twisting of the side frame caused by the spring plank 
when the car is on a curve and the inside pair of wheels is at- 
tempting to get ahead of the outside pair. Of the three forces 
mentioned, the vertical force had often been 
estimated and was generally considered to be not over twice 
the normal load on the frame when the car was standing still. 
That is, 
might carry the pressure underneath the spring from almost 
nothing to double the normal load. 


maximum direct 


the vibration of the car up and down on its springs 


The car used in the test was a Pennsylvania standard H 21 
hopper, which had special cast steel trucks. One truck was de- 
signed ‘to obtain the direct vertical load, and the other to obtain 
the bolster thrust and the twist of the spring plank. 
apparatus was used to determine the forces. 


Special 
After the car was 
equipped, it was first tested light, by putting it next to a switch 
engine in the Allegheny yards of the Pennsylvania Railroad. 
This was done in order that minor adjustments of the apparatus 
\fter this 
the car was put in local and through freight trains and repeated 
round trips from Pittsburgh to Alliance were made. 


might be made and the entire arrangement tried out. 


One round 
trip was made between Pittsburgh and Altoona in fast freight 
service to obtain the force due to the twisting action of the 
spring plank. 

Table I gives the results obtained with regard to the maximum 


direct vertical force on the side frame. 


laste I,—Resutts or Tests to DETERMINE MAxtmuM VeErtTICAL PRESSURE 
on TrRucK Sipe FRAME 
Maximum Max 
Load Load on pres imum load 
; ; oncar, __ truck side sure on side in per cent 
Test Kind of service lb. frame normal, lb. frame, Ib. of normal 
1 Local None 8,175 16,400 200 
2 Local None 8,175 15,800 193 
3 Local 66,000 24,675 52,800 214 
4 Local 66,000 24,675 45,000 182 
5 Through freight 91,000 30,925 66,600 216 
6 Through freight 91,000 30,925 76,000 246 
7 Through freight 91,000 30,925 60,000 194 


The first three columns are self-explanatory. Column IV 
gives the load in pounds on the side frame with the car standing 
still, These values were obtained by subtracting the weight of 
the wheels, axles, side frames and journal boxes from the total 
weight of the car, and dividing the remainder by four. Column 
V gives the maximum pressure obtained with the direct vertical 


load. This was obtained from the record made of the maximum 


*From a paper presented before the Railway Club of Pittsburgh, Feb- 
1915. 


ruary 26, 
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compressing of the springs. The first four values in this column 
were obtained while the car was equipped with M. C. B. stand- 
ard 100,000 Ib. capacity springs, each of which has a capacity of 
64,000 Ib. before going solid, while the last three values were 
obtained with special springs, each having a capacity of 104,000 
lb. before going solid. 
cent of the normal. 


Column VI gives the total load in per 


Table II gives the results obtained with regard to the maxi- 
mum pressure set up between the bolster and side frame, due to 
the end thrust of the bolster against the columns of the frame. 


TABLE .—REsutts oF TESTs TO ETERMINE Maximum Botster T 1s 
| II.—R I Ld M t BoL_sterR THRUST 


on Truck Sipe FRAME 


Load Bolster thrust 

Load ontruck Bolster thrust in per cent 
on side in lb. on side of normal load 
Kind car, frame frame, maximum on side frame 
Test of service Ib. normal, lb. Right Left Right Left 
| Local None 8.175 4,300 4,600 52. 56.2 
2 Local 66,000 24,675 5,900 9,200 24.0 37.4 
3 Local 119,150 38,463 5,900 9,500 15.4 25.4 
+ Local 91,000 30,925 8,500 7,500 27.4 24.2 
5 Local 91,000 30,925 5,400 5,300 17.4 17.2 
6 Local 91,000 30,925 4,000 5,100 13.0 16.5 
7 ‘Through fast freight 91,000 30,925 4,900 7,500 15.8 24.2 
8 Through fast freight 91,000 30,925 7,300 7,300 23.6 23.6 


Each test represents a round trip, Pittsburgh to Alliance. 
Table III gives the results obtained with regard to the maxi- 


mum force due to the twisting action of the spring plank on 
the frame. 


Taste I]].—Resutt or Tests to DETERMINE MAxIMUM TWISTING Force 
oN Truck SIDE FRAME 
Load Twisting Twisting 
on truck of spring load in per 
Load side frame  plankinlb. cent of normal 
Kind in normal, at center of load on 
Test of service car, lb. Ib. truck, maximum side frame 
1 Local None 8,175 3,000 36.7 
2 Local 66,000 24,675 3,975 16.1 
3 Local 119,150 38,463 4,975 12.8 
4 Local 91,000 30,925 5,050 16.3 
5 Local 91,000 30,925 5,050 16.3 
6 Through fast freight 91,000 30,925 5,550 18.0 
7 Through fast freight 91,000 30,925 6,100 19.6 
First six tests represent trips from Pittsburgh to Alliance and return. 


lest 7 represents trip from Pittsburgh to Altoona and return. 


From a survey of the results obtained in Table I, it will be 
seen that the maximum direct vertical pressure may vary from 
182 per cent to 246 per cent of the normal load on the frame. 
The results, however, show that only in one case does the maxi- 
mum load exceed 216 per cent of the normal load, so that for 
the design of a freight car truck probably a conservative figure 
would be 220 per cent of the normal load on the frame. It was 
found, however, during three round trip tests between Pitts- 
burgh and Alliance, in which the standard M. C. B. springs 
were employed and the total weight of the car was 139,700 Ib., 
that the springs went solid several times during each trip of 80 
This would indicate that a force of over 64,000 Ib., which 
was the capacity of the springs, came upon them. 


miles. 


After it became evident that these springs were going solid, 
the car was equipped with four new sets, each having a capacity 
of 104,000 Ib., and three round trips were made, the results of 
which are given as the last three lines in column V of Table I. 
These results indicate clearly that the standard M. C. B. springs 
do not have sutticient capacity and that forces of over 70,000 
lb. are not unusual with a normal load of 30,925 lb. on the frame. 
Now if we consider for the average 100,000 lb. capacity car, 
weighing 40,000 Ib., and loaded to 110,000 Ib. capacity, making 
1 total weight of 150,000 Ib., that the wheels, axles, side frames 
and journal boxes are not carried by the springs, the normal 
load carried by each spring would approximate 33,000 lb. If we 
consider 220 per cent of this load, the maximum force for de- 
would be 72,600 Ib. for each frame. This is somewhat 
higher than most companies have used in their design, 68,500 Ib. 
being a common figure. Then in of the fact that the 
springs are going solid, it is almost impossible to predict what 
inaximum force might be obtained due to the impact after the 
springs go solid. This may account for a great many failures 
in arch bar and cast steel side frames. 

From a study of Table II, it will be seen that the force ob- 
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tained due to the end thrust of the bolster against the columns 
of the frame, referred to hereafter as the transverse load on the 
frame, varied considerably, but the maximum with the total 
weight of the car, 167,850 lb. was 9,500 Ib., or 25.4 per cent of 
the normal load on the side frame. This 25.4 per cent of the 
average load on a side frame on a 100,000 lb. capacity car would 
be about 8,500 Ib., and probably for safe calculating 9,000 Ib. 
would be the maximum force for test purposes. 

From Table III it will be seen that the twisting force reached 
a maximum in the-trip from Pittsburgh to Altoona, and as this 
force is dependent upon the degree of curvature, this is readily 
explained, as this track has one or two curves of 8 deg. curva- 
ture, and the track between Pittsburgh and Alliance has no 
curve of over 5 deg. The maximum force obtained was 6,100 
Ilb., from which we may assume that 6,000 lb. would probably 
be a safe figure for test. 

The part of this paper which deals with the actual stress in 
the side frame, is taken from the results obtained from the tests 
of some 40 different designs of side frames, using three forces 
acting on the frame as described above. The exact amounts 
of the three forces were not the same as those found in actual 
service, due to the fact that the tests conducted to determine 
the stress set up in the side frame were made before the tests 
to determine the actual maximum force were carried out. For 
the purpose of this paper only the results from two different 
designs of frame will be considered. 

As previously stated, the three forces, namely, direct vertical, 
transverse and twisting, were found to have maximum values 
for a 100,000 Ib. car of 72,000 Ib., 9,000 Ib. and 6,000 Ib., re- 
spectively. The actual forces used in the testing hereafter de- 
scribed were 68,500 Ib. direct vertical, 6,000 Ib. transverse and 
5,000 lb. twisting. However, the results due to the transverse 
load have been increased 50 per cent and represent the stress 
due to a transverse load of 9,000 lb. There might. be some 
question in this procedure, if it had not already been found in 
actual test that for all practical purposes the stress at any point 
in the frame was directly proportioned to the loads as long as 
the elastic limit of the metal was not reached. 

For the purpose of determining the stress .throughout the 
frame under the three different loads, the Berry strain gage was 
used. This gage is so constructed that the elongation in 2 in. 
gage length can be determined to .0002 in. 

In preparation for a test the frame was mounted on two heavy 
supporting castings on the bed plate of the testing machine, 
this being a 300,000 lb. Riehle machine, located at the Granite 
City plant of the American Steel Foundries. The distance be- 
tween the supports was equal to the wheel base of the truck. 
Double knife edge bearings over the supports were used. Cap 
castings over the support and filler blocks were also used to 
obtain the correct height for the spring seat and to support the 
knife edges. After the frame had been selected for the test. 
the points of reading were located, and small holes were drilled 
into the casting about 1 in. deep and exactly 2 in. apart, and 
these holes were then reamed to get a good firm surface for 
the points of the instruments to rest in. 

The two irames to be discussed were from two general types 
of design, designated according to the cross section of the dif- 
ferent members in the frames, namely, the L section and the I 
section. The L section type is as shown in Fig. 1, and will be 
referred to as frame A. This design of frame has been discarded 
by the manufacturers. The I section type, as shown in Fig. 2, 
is a later type of design and will be referred to as frame B. 


RESULTS OF TESTS 


When the design of a truck side frame has been discussed 
the question usually has been, “What factor of safety shall we 
allow?” An arch bar type side frame has a calculated factor 
of safety of from 12 to 16. This seemingly large factor was not 
used originally, but was arrived at by substituting larger and 
larger sections in an attempt to overcome breakage; yet a great 
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many arch bars break, and we usually say that the metal was not 
of the correct composition. The same is true of the cast steel 
side frame; defects are laid to the metal, while they may have 
been due to the design. In fact it appears that the average de- 
signing engineer has been using 25 per cent mechanical knowl- 
edge and 75 per cent judgment in the design of the different 
members that go to make up a freight car truck. 

A careful study of the results of these tests will, I believe, bring 
out some important factors in the design of cast steel side frames. 
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Fig. 1—Truck Frame Design A 


The results show clearly that we have not been able to calculate 
accurately the stresses occurring in the different members of 
the frame. For instance let us look at the stresses obtained in 
the tension member of the A frame at readings 46x and 69. 
Reading 46x is on the web side of the L, and reading 69 was 
taken on the top of the lower leg of the L at the front or away 
from the web. The stress at point 46x for the direct vertical 
load is 1,600 lb. per sq. in. in compression, and at point 69 is 
17,600 Ib. in tension. Also at the points 8 and 8x, which were 
taken at the top of the L section, the 8x reading being on the 
back of the web and the 8 at the front, the 8x reading was 
5,400 Ib. in tension, and the 8 reading 16,500 lb., showing plainly 
that the tension member is attempting to bend in such a way 
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Fig. 2—Truck Frame Design B 


that the two legs come nearer to the center of gravity of the 
member. 

Another place where the stress does not follow what might 
be expected, is at the center and bottom of the frame at read- 
ings 29 and 29x. The stress at 29 is 2,700 lbs. compression, and 
at 29x is 27,000 lb. tension. If we stop to consider a moment 
we can see why this is true, for the outer edge at point 29 can 
bend up and relieve itself, thus leaving most of the load for the 
web side. Now if we look at the results obtained at the same 
points on the tension member of the B frame where the web is 
in the center, we find that while there is some variation, it is 
not so wide. For instance, if we take the reading at the bottom 
of the B frame at points 38 and 38x, it will be seen that the 
stress is 14,000 and 12,200 lb. per sq. in. respectively. The 
average of the two would then be 13,100 Ib. Now if we should 
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average the two stresses at points 29 and 29x on frame A, we 
would obtain 12,150 lb. in tension, so it will be seen that the 
average stress for all practical purposes is the same. It is also 
true that if we should calculate the moment of inertia for the 
cross section of these two frames at this point, we would find 
them almost exactly the same. 

The same comparison can be made at the lower end of the 
tension member; that is, the average stress for the direct ver- 
tical load on the A frame at points 46x, 69, 8 and &x, is 9,200 Ib., 
and for the same relative points on the B frame, that is points 
34, 34x, 11 and 11x, it is 8,600 lb., which is for all practical 
purposes the same. For the comparison at the bottom of the 
frames, the maximum stress on the A frame is 27,000 lb. per 
sq. in., and 14,000 Ib. per sq. in. on the B frame; and at the bot- 
tom of the tension member the maximum on the A frame is 
17,600 Ib. and 11,600 Ib. on the B frame. That is, the maximum 
stress in the B frame under the vertical load is 50 per cent less 
in the bottom member, due to its symmetry of section, and 30 
per cent at the bottom of the tension member in the B frame. 
This same saving is true in any comparison of the stresses due 
to the three loads. The maximum indicated stress on the A 
frame is 38,100 Ib., at point 72, and there is a maximum of only 
19,400 Ib. at point 41x on the B frame. 

There are a great many places where the stresses are over 
20,000 Ib. in the 
in the B frame. 


A frame, but none where they are that high 
In fact there are only 5 points on the B frame 
where the stress is over 16,000 lb., with the three forces applied, 
and there are 24 points that show over 16,000 Ib. stress on the 
\ frame; there are 7 points on the A frame that show over 
This would indicate that the metal in the A 


25,000 Ib. stress. 
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Fig. 3—Comparison of Stresses in Frame B and a Frame Four 
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frame was distributed in such a manner that each pound was 
loing a more uniform share of the work than is the case in the 
\ frame. 

The value of a small amount of metal at the correct point is 
well shown in Fig. 3. Here are shown two curves, one plotted 
from the result obtained under the direct vertical load on frame 
Is at the points 1 to 21, inclusive. 
by. circles. 


These values are represented 
The other values plotted as crosses on the same or- 
dinates are results obtained from a frame made from the same 
pattern as frame B, but 4 lb. lighter. This metal was placed as 
‘ narrow flange on the B frame, as shown at the top of section 
\-B Fig. 2. This flange started gradually at point 3 and con- 
tinued to point 13, where it disappeared into a small bead on 
each side of the web. The maximum stress at point 11 on the 
8 frame, was only 30 per cent of that obtained on the frame 
without this flange and which weighed 4 Ib. less. 

Another place where a small amount of metal can materially 
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reduce the stress is at the bottom flange. The results of tests 
on four frames of similar design except as to the width of the 
bottom flange are given in Table IV. The maximum stress in- 
dicated was obtained by averaging the stresses at the positions 
on the different frames represented on the B frame at points 41 
and 41x, the weakest points on frame B under all loads. 


Taste IV.—Errect oF DIFFERENT WipTHS OF THE BottoM MEMBER ON 
THE STRESS 
Maximum average 
stress in bottom 


Width member due to vertical 
of bottom member and twisting loads 
SUG sabe avddaddcccatresauscoaddezeetiaee 24,900 Ib. 


WEE £cicdidadeeteetaccdecka tad 20,000 Ib. 
QTE «cnt kdacccderidadadedsgetsadee cheese tuee 16,950 Ib. 
P Me. eebandebedeswacaebrdeced dncaueccecauneee 13,300 Ib. 


The transverse load was not taken into consideration because 
of the fact that it had very little effect at this point, due to its 
distance from the point of application of the transverse load. 
The assumption was also made that the twisting force acts in 
both directions and the stress due to the twisting would at times 
be positive on both sides of the frame. It will be noted that the 
maximum average stress will be almost inversely proportioned to 
the square of the width of the bottom member. 

From a survey of the results here given it may be seen that 
the stress is somewhat higher than might be expected. I am 
sure we would be very much surprised if we should test an arch 
bar truck under these methods. It is certain that where we 
have been assuming that we had a low stress, and that stresses 
of 8,000 to 10,000 lb. have been breaking frames, we will have to 
change our assumption and say that it will take over 20,000 Ib. 
to cause cast steel to fail. I feel that cast steel will stand up 
under occasional stresses up to 20,000 lb. for a good many years. 

If we stop to consider the cast steel bolsters we will find that 
they are getting loads that produce stresses of 20,000 Ib., and 
they are standing up. For instance, a bolster that has a stress 
of 10,000 Ib. under a load of 68,500 Ib., which is the load used 
for calculations by some companies, will often receive double 
that load as indicated from the tests recorded in the first part 
of the paper; thus it is seen that 20,000 Ib. stress will be produced 
in the bolster. 

The B frame is not heavy; its weight is 435 lb., and as the 
M. C. B. Association committee last year recommended to the 
association a frame weighing 500 Ib. for 100,000 Ib. capacity cars, 
this frame could be increased 65 Ib., and if the metal were well 
placed, the maximum stress under the three loads would not 
be above 15,000 Ib. at any point. I am confident that if a cast 
steel frame was never subjected to a stress of over 15,000 Ib. 
the life would be considerably more than the life of the car. 





ECONOMIES IN FREIGHT CAR REPAIRS* 


BY H. H. HARVEY 
General Car Foreman, Chicago, Burlington & Quincy, Chicago, III. 

One of the most important questions in regard to the freight 
car repair problem at the present time, is to get rid of the 
short draft timbers extending only to the body bolster and 
secured to draft sills by only about four 7%-in. or 1-in. bolts. 
Cars thus equipped are not safe to handle in the heavy ton- 
nage trains, and if their owners wish to continue using them, 
they should keep them on the home rails, regardless of the 
capacity of the cars. Only recently I saw a box car that had 
been given heavy general repairs. It had been repainted and 
made practically new above the sills. It had six 5-in. by 8-in. 
longitudinal sills, with short draft timbers depending entirely 
on the vertical bolts with which they were attached to the 
draft sills for support. Work of this kind is not economical, 
nor is it safe, and it should be discouraged in every way. 

Many economical practices in freight car repairs have been 
brought out in the past few years, and I would invite your 





*From a paper presented at the January meeting of the Western Rail- 
way Club. 
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attention to some that have come to my notice. Few if any 
of them are original with me, and most of them are in quite 
general use on various roads, but they may serve to en- 
courage the bringing out of others. 

Bolts % in. and over in diameter can be welded or pieced 
out to any desired length under a Bradley hammer at a sav- 
ing of at least $15 per thousand bolts, and they will give 
satisfactory service. 

Old 13%-in. truss rods from dismantled cars may be made 
into brake shafts -by upsetting the lower end and truing up 
the drum under the hammer, and drawing the upper end 
down to the proper size for the ratchet wheel for a distance 
of about 4 ft. This makes a good stiff shaft, at a much less 
cost than when it is made of new iron. 

Column bolts for arch bar trucks may be made from old 
1%-in. body truss rods, by upsetting the two ends about 4 in. 
or 5 in., truing up under a hammer and leaving the center 
of the bolt 13 in. in diameter. 

Old 1%-in. truss rods from dismantled cars may be ham- 
mered down under a Bradley hammer into 2 in. by ™% in. 
flat, 1 in., 1% in., or 1% in. round, at a saving from $5 to $12 
per ton over new iron. This, of course, does not apply where 
roads have their own rolling mill. 

Coupler pockets that are cracked or broken at the rivet 
holes may be pieced out at a considerable saving. 
also may be made from arch bars from dismantled cars. 

Draft springs that have taken a permanent set may be 
heated, stretched to the proper length and retempered. 

The flanges may be sheared from old truck channels, and 
the web made into plates for strengthening wooden draft 
sills between the end sill and the body bolster. 

Brake shafts from dismantled box and stock cars may be 
cut off and made into brake shafts for coal and flat cars. 

Brake rod jaws from dismantled cars may be cut off and 
used in making rods for repair work. 

Metal brake beams from dismantled cars may be used for 
repair work on system light-capacity cars, or in changing 
cars from wood to metal beams. 


They 


Very good brake beam hanger supports may be made from 
old arch bars, which, when riveted to the channel type spring 
planks, make an economical way to change cars from out- 
side to inside hung brakes. 

Many malleable castings may be replaced with forgings 
or pressings made from scrap at the shops, at a less cost than 
the price of the malleable castings; carline pockets are a 
good example of this. 

Old wrought iron body bolsters may be made into dead- 
wood plates, carrier irons, tie straps and many other things. 

A very good bottom brake shaft support may be made 
from old arch bar tie straps. 

The good part of broken sills, and good sills from dis- 
mantled cars may be made into sill splices, at a saving of 
about $1 per splice. 

The bottom two-thirds of short pieces of second hand sills 
can be used in making running board saddles, grain strips, 
blind girths, cripple posts, etc. 

The lining and the lower course of roof boards from dis- 
mantled cars can, if carefully removed, be used for repairs. 

The good sheathing on dismantled cars, if carefully re- 
moved. may be used below the side and end doors, for mak- 
ing end doors for repair work, and also for sheathing on 
bunk and company service cars. Old flooring from disman- 
tled cars may be used to good advantage in making grain 
door nailing strips. 

Oak carlines from dismantled cars can be made into first- 
class outside cross braces for side doors. 

Good second-hand brasses may be rebored and relined at a 
considerable saving; if filled brasses are used it is often only 
necessary to rebore them. 

Second-hand nuts, if promptly picked up from around the 
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repair tracks, can usually be reclaimed by simply giving them 
an oil bath. It pays to remove nuts from broken stub ends 
of bolts by hand. 

Cracks in the floors of box cars can be calked with oakum 
and much flooring saved. By using flooring not exceeding 
6 in. in width in box cars, the necessity of renewing on ac- 
count of shrinkage cracks that cause leakage of small grain, 
will be materially lessened. 

Use plates at least 3 in. square under the vertical rod heads 
at the side plate, also under the heads of bolts going through 
the sills, to prevent them from pulling down into the plate 
and sills. This applies to cars with wooden sills and plates. 

The ends of old box cars may be greatly strengthened by 
applying 134-in. end lining, extending from corner post to 
corner post. Many grain leaks may be avoided by fitting 
this lining tight at the floor and at the girth. 

The road with which I am connected has found it good 
practice to build, at its own shops, from 500 to 700 stock 
cars a year, in order to use up the good material taken from 
dismantled cars, which would otherwise have been sold as 
scrap. These are 36-ft. cars with steel center sills and treated 
intermediate and side sills. In practically all cases we have 
been able to use second-hand material in their construction, 
with the exception of the lumber, steel sills, post pockets, 
brasses, bolts, etc. This second-hand material is carefully 
inspected, worked over and the worn parts removed, so that 
the cars are just as good as if all new material had been used 
in their construction. 

DISCUSSION 

J. A. Carney, Chicago, Burlington & Quincy, spoke of the 
success attained in building up worn collars on car axles by 
the oxy-acetylene process at a net saving of $2 per axle. He 
also stated that the practice of tearing down old box cars 
had proved more economical than burning them; some lum- 
ber can be reclaimed, the scrap wood can be used for firing 
up engines, and the iron will be in much better condition to 
classify. William Queenan,* also of the Burlington, stated 
that the cars are torn down on a piece-work basis and that 
the lumber reclaimed more than pays for the cost of tearing 
the cars down, reclaiming the lumber and sorting the scrap. 
In a period of 11 months about 700 cars were torn down, 
from which $15,000 worth of lumber was reclaimed, the lum- 
ber being rated at $14 per 1,000 ft. The cost for doing this 
work was between $11,000 and $12,000, which leaves a very 
good margin of profit. 

E. G. Chenoweth, Rock Island Lines, took exception to 
some of the items mentioned in the paper, stating that he 
believed if everything be considered, that the cost of reclaim- 
ing would be more than the purchase of new material, men- 
tioning as one of the items to be considered the freight rev- 
enue derived from hauling the material. He called attention 
to the practice of one road, which uses old 100,000 Ib. capacity 
axles for making axles for 80,000 lb. capacity cars, and old 
80,000 Ib. capacity axles for making axles for 60,000 lb. capac- 
ity cars, the axles being upset and re-turned. 

J. F. DeVoy, Chicago, Milwaukee & St. Paul, spoke of the 
benefits derived from the use of rolling mills for re-rolling 
the scrap iron. He said that while in every case they would 
not prove economical on a cost basis, they were of great 
convenience in cases of emergency. He also mentioned the 
benefits to be derived from oxy-acetylene welding. 

Other members spoke of the possibility of using scrap lum- 
ber for making sheds and buildings, and cases were men- 
tioned where the metal roofs from torn-down cars were cut 
up and used as shingles. The Louisville & Nashville cuts 
off the flanges of the old metal roofs and reflanges them, 
using them over again for car roofs. 





*Mr. Queenan described the method of making stock cars from scrapped 
box cars in an article published in the Ratlway Age Gazette, Mechanical 
Edition, July, 1913, page 379. 
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CLIPS FOR SECURING DATE TAGS TO 
STEAM GAGES AND SAFETY VALVES 


BY C. L. DICKERT 
Assistant Master Mechanic, Central of Georgia, Macon, Ga. 


The accompanying drawings show a method of securing 
date tags to steam gages and safety valves and the special 
tools which have been developed to punch and form the 
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Fig. 1—Method of Applying Date Tags to Gage Dials 
clips. Fig. 1 shows a steam gage dial in which the clips 
have been punched and a date tag inserted. The tags are 
made of stiff white paper on which the date of test and the 
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Fig. 2—Dies for Forming Tag Holders 


engine number are written with ink. These tags are applied 
when quarterly inspection is made or for any reason the 
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steam gages are removed and tested. All air gages as well 
as steam gages are tested at quarterly inspections and tags 
are applied to them in the same manner. The tool used 
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Fig. 3.—Tool for Punching Clips in Gage Dials 


for punching clips in the gage dial is shown in Fig. 3. It 
consists of a die plate and a guide for the punches, held to- 
gether by means of a 7/16 in. cap screw. The upper piece 
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Fig. 4—Method of Securing Date Tags to Safety Valves 


is lipped over the edges of the die plate to secure proper 
alinement. Graduated slides are secured to the side of the 
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device, by means of which the gage dial may be adjusted to This tool consists of a die with a circular depression at the 
secure the proper location of the clips. center 1/32 in. deep and a forming tool on the face of which 
The method of securing tags to the safety valve, together is a corresponding extension 9/16 in. in diameter. By placing 
with details of the tags and clips, are shown in Fig. 4. The the blank in the slot shown in the face of the die with the 
tags are made of bright tin on which are stenciled the engine straight edge on the center line, the tag holder is formed 
number, the date tested and the pressure at which the valve by a blow of a hammer on the stem of the forming tool. 
is set. A tag may readily be slipped into the clips and after The clips are secured to the safety valve cage by means 
once in place there is no danger of its losing out. When of one screw and one rivet in each. The holes in the cage 
the safety valve is next tested the tag may be pried out with are drilled by the use of a jig. 
a screw driver and another one inserted. Blue print instruc- 
tions, showing the method of application and removal, are 
sent to all outlying points where quarterly inspections are 
made. 
Special tools are provided for cutting and forming the clips. 
The blanks are punched by the tool shown in Fig. 5. Its 





POINTS FOR APPRENTICES TO PONDER 





BY H. L. LOUCKS 
Machine Shop Foreman, Erie Railroad, Dunmore, Pa. 


body is made up of two parts, the upper part forming a Keep clean. Keep neat; then watch the results in the im- 
guide for the punch and the lower part containing the die. provement of your workmanship. 
The punch is fitted into a sleeve within which it is secured Don't keep your eye on the other fellow for in the meantime 


from turning by means of a flat dowel, and a stem is screwed your own work is being neglected; at the same time don’t let 
into the sleeve against the top of the punch. The sleeve’ the other fellow “get something over on you.” 
is prevented from turning in the body of the punch by means Take good care of your tools. A competent machine shop 
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Fig. 5—Punch for Cutting Tag Holder Blanks 





of a special screw, the end of which slides in a vertical groove foreman, by an inspection of your outfit, can tell pretty well 
in the side of the sleeve. <A difference of % in. is allowed what class of work you will do. 
between the diameters of the die and its pocket in the body Make every move count. This life is the greatest game you 
to provide for accurate alinement. The die is secured in will ever play in, and don’t forget that there are some good 
position by means of three set screws, which also hold the places vacant. 
two parts of the body together. Systematize your methods of working. 

After the blanks have been punched, the pockets for the Be cheerful. Don’t watch the clock; as long as you do the 
ends of the tags are formed by the tool shown in Fig. 2. hands move the wrong way. 
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Don’t watch the foreman. He is watching you. tapped on the lathe. The construction of the chuck requires 
Don’t destroy your employer’s property. Remember it be- a slightly bent turning tool for finishing the branch pipe 
longs to the firm from which you get your living. connection and the threads are chased by means of a special 


threading tool. The end of the connection is finished by 
means of a ball reamer. The boiler connection is finished 


CHUCK FOR FINISHING BOILER CHECK 
BODIES 





BY W. W. ELFE 
Machine Foreman, Central of Georgia, Macon, Ga. 

The illustrations show a chuck for finishing boiler check 
bodies from which good results are being obtained in service. 
It consists of a cast iron block cored to receive the boiler check 
body, which is firmly held in position by means of a wrought 
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Chuck in Position for Finishing the Branch Pipe Connection 


when the check is applied to the boiler. This work is done 
on centers, a pipe center being used in the tailstock. 





SHOP NOTES FROM THE SOO LINE 


BY B. N. LEWIS 





The devices described below are in use at the Minneapolis 
shops of the Minneapolis, St. Paul & Sault Ste. Marie and have 
been found to be especially convenient on the work for which 


Finishing the Valve Seat and Threading for the Cap 


iron clamp and two studs in one end of the casting. Two sides ‘ 
: 2 they were designed. 
of the chuck at right angles to each other are bored and 


. . = . ING KS 
threaded to fit the lathe spindle. These are opposite the LIFTING HOOK 
branch pipe connection and check valve seat of the boiler One of the illustrations is a sketch of a lifting hook used for 
check. When secured in the chuck it is possible to com- Temoving heavy work from lathes and other machines in which 


the work is held on centers. It is of special advantage where 





a positive lift is made, such as with electric crane service. Its 











Lifting Hook for Heavy Work 


construction is clearly shown in the illustration, and by its use 
the danger of bending the centers or pulling the work out of 





the machine before the centers have been released is practically 
eliminated. The compression of the springs will indicate when 
sufficient force has been applied to suspend the load. 


ATTACHMENT FOR GRINDING CYLINDER HEADS 
An arrangement for giving the oscillating motion to a cylin- 


der head when it is being ground to the face of the cylinder 
Chuck for Finishing Boiler Check Bodies is shown in another of the engravings. The arm 





from the 
cylinder head is attached to the pitman, which is driven by 

jetely finish a boiler check body with the exception of the means of an air motor through the gears, as shown in the i! 
ler connection without resetting the work. The check lustration. The frame work for the machine is made of 1 in. 
. ilve seat is finished by means of a special reamer shown by % in. bar iron and is attached to the floor of the shop by 
m one of the illustrations and the threads for the cap are’ lag screws. 





The cylinder arm and the pitman are provided 
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with a series of holes to permit adjustment. With this device FEED VALVE TESTING CLAMP 


the work requires the services of only one man, and it may be Another device in successful use in these shops is a quick- 
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done in a shorter period of time with very satisfactory results. | 3 
| iS 
PORTABLE HYDRAULIC PRESS ATTACHMENT 4 
A device similar in nature to that referred to for grinding 2 
cylinder heads and used for operating the pump handle of a 
a hydraulic press is also illustrated. It is made up of a train r 
of gears taken from an old hand car, a crank axle and a driv- en P 
ing shaft to receive an air motor. The frame holding these Lifting Hook for Tire Setting 7 


parts is bolted to the base of the hydraulic press as indicated 

1% in. dowels being applied to fit in the bolt holes of the feed 
valve. By screwing down on the clamp wheel B, the feed valve 
is securely clamped to a leather gasket as shown, while the air 
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Clamp for Testing Feed and Reducing Valves 
pressure is admitted to the brackets of the clamp and thence L: 
to the valve in the same manner as on a locomotive. 
























Strap : 
A; Hinges Air Hose 
Hydraulic Press Attachment Riveted Mipple 















This 
device has been satisfactorily used for operating the press when 


in the illustration. The stroke of the pump is adjustable. 
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removing and applying crank pins or driving axles. It saves 
the time of the men in doing the work, and in some instances 





it will eliminate the necessity of having more than one man 
on the job. Coupling. rly 3 ubing, 
Ay 
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TIRE LIFTING HOOK 


One of the drawings shows a lifting hook used for tires when {m) 
they are being set or removed. The clamp is easily applied and 





eliminates the necessity of using set screw clamps which take Device for Mounting Air Hose 

time to apply, and which often stick when they become heated. 

Several sets of screw clamps are also required to accommo- MOUNTING AIR HOSE 

date the different widths of tires, but this device will take care Another illustration shows an arrangement that has proved 


of all sizes of tires. satisfactory in mounting air or signal hose in one operation. A 
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piece of steel tubing 14% in. long, fluted as indicated, is held 
in a clamp attached to the work bench between an air cylinder 
and an air hose coupling. The nipple is placed on the end of 
the air cylinder plunger, and as the air pressure is applied both 
the coupling and the nipple are forced into the hose. The steel 
tubing is fluted in order to reduce the friction between it and the 
hose. All material used in the construction of this device is 


taken from stock usually found in a railroad shop. 


ENGINE HOUSE ORGANIZATION* 


BY W. P. HUNTLEY 
General Foreman, Chesapeake & Ohio, Ashland, Ky. 


The accompanying chart shows a system of organization which 
is applicable to large or small engine houses by adding to or 
reducing the forces under the different headings. 

The important part in roundhouse work is to keep the power 
moving, but in doing so to know that the engines sent out are in 
condition to make the trip successfully, with minimum risk of 
tying up the road by an engine failure. To accomplish this suc- 


cessfully, there must be system. A roundhouse cannot be run 
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should really be taken out of the English language so far as 
he is concerned, and the word “try” substituted. 

Men with fixed occupations should be directly under the round- 
house foreman, as shown by the chart. The boilermaker fore- 
man and gang foreman are placed in immediate touch with the 
men in their departments; this enables them to know each job 
and its progress. These men are required to keep accurate de- 
tailed records of the work done by the men in their departments, 
in an 8 in. by 12 in. record book, indexed with the engine num- 
bers, there being several pages to an engine. The work and 
the name of the workman is entered therein daily. This is a 
very useful book in lawsuits, as it contains facts and prevents 
guess work. 

An engine inspector and a good inspection pit are two of the 
lf there 
is no inspection pit, a pit of some kind should be made. At 
this point, engine crews are relieved in the yards, one mile from 
the roundhouse and shops. 
to and from the yards. The hostlers keep what is known as a 
roundhouse record book of the engines they handle. They enter 
the train number, the engine number, the names of the engine 
crew, the time the engine arrives on the inspection pit and the 


most important factors in engine house organization. 


The engines are handled by hostlers 
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Chart for Engine House Organization 


successfully unless there is system in the work. The number of 
men employed should be determined by the number of engines 
lespatched. A machine shop is a necessary addition to a round- 
house terminal at divisional points, but not where an erecting 
shop is located, as the latter can be depended on to take care of 
the roundhouse requirements. Neither is the machine shop fore- 
man always necessary; the size of the terminal governs this. 
Usually the gang foreman will handle the machine men. With 
irst-class facilities, a plan can readily be worked out, but with 
most railroads feeling the effects of legislative agitation, con- 
ditions must be taken as they are, or as they develop, which means 
the facilities are usually considerably behind the demands and 
systematic methods are necessary to accomplish the desired re- 
sults. A roundhouse man should never say “Can't.” The word 





*Entered in the competition on Engine House Work, which closed July 
5, 1914, 


time the engine is ready for service. ‘They also keep in this 
book a record of any delays encountered, to and from the yards. 
This book is checked by the engine despatcher or clerk with 
the engine house record book, when he makes his daily report of 
engines despatched. 
is handled to, and left by the hostler on the inspection pit; the 
hostler delivers the engineman’s work report to the engine in- 
spector, who makes his inspection, entering the result on a 
regular work report over his own signature. He attaches the 
engineman’s report to the one he makes and delivers them to 
the roundhouse foreman, who figures on the engine from the 
work shown. The engine watchmen handle the engine from the 
inspection pit to the ash pit, to the coaling station for coal and 
sand and over the turntable into the roundhouse. In the mean- 
time, the two work reports are in the hands of the gang and 
boiler foremen, slips are made for the different jobs and they 


When an engine comes in from a trip, it 
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are ready for the engine when it is placed in the roundhouse. 
These slips are given to the men and are returned when the 
job is completed. The name of the man is entered on the slip 
with the length of time taken on the job. These slips, with the 
work reports of the engine inspector written up and signed, are 
filed in book form. As the books are filled they are filed in the 
foreman’s office. This arrangement avoids the necessity of the 
workman reading the full report, and saves time as the job is 
specialized and the undivided attention of the workman given 
to it. 

Qne of the most difficult problems of the roundhouse foreman 
is keeping in touch with the enginemen and firemen, to avoid a 
surplus of men in the pool or extra lists. The whereabouts of 
each man should be carefully kept, that is, those off on leave or 
from other causes. The call boys or engine callers should make 
day and night lists of the trains run and the men used, and 
these lists should be used daily by the clerk and engine despatcher 
when revising the lists and blackboards, the revised lists being 
furnished the callers and roundhouse foreman daily. The con- 
dition of the work on engines should be transferred by memoran- 
dum by the day and night roundhouse foremen daily. 

Not every back shop mechanic will make a good roundhouse 
man; I have reached the conclusion that this will also apply to 
helpers and laborers. On the other hand, there are comparatively 
few roundhouse mechanics, helpers or laborers who will not make 
good in the back shop. This is due to the back shop work being 
done more mechanically, the roundhouse work requiring more 
resourcefulness. Invariably in employing a mechanic I ask him 
about his roundhouse and back shop experience and I find the 
man that has served a part of his apprenticeship on roundhouse 
work, does better, quicker work, than the man from the back 
shop who, as a journeyman, has worked in the roundhouse. I 
believe that machinist and boilermaker apprentices should be given 
roundhouse experience during the last half of their third year to 
develop the confidence requisite in a good roundhouse man and 
to provide men for this service in the future. It*is becoming 
more difficult to get satisfactory common labor for roundhouse 
purposes. This class of men prefer back or erecting shop con- 
ditions or the work in other industries; invariably the latter pay 
higher wages, which attract the better element. The roundhouse 
man necessarily accepts the conditions as presented and must im- 
prove them if he can. A record book of applicants who appear 
eligible, with name, residence, reference and the result of an 
investigation of the references entered therein will prove of 
service. 

Monthly statements should be compiled showing the detail 
cost of all classes of labor and roundhouse material; not engine 
material or supplies that are charged to the different accounts 
but material used to run the roundhouse and shop, on a basis 
of the kind and number of engines despatched. The statement, 
covering all roundhouses, should be furnished to each round- 
house foreman with a direct letter to each man, calling attention 
to any particular item in the comparison that fits his individual 
case; comparisons make ambitious men think. 

Foremen should endeavor to instill confidence and faith in 
the men. It is a good asset and they will respond more quickly 
than might be expected. It seems to me that the secret of suc- 
cess in organization is in knowing just how far you can place 
responsibility on your men, from the highest to the lowest in 
the ranks. When you have decided this, build up on it and you 
will create an organization that will be strong as a whole and 
will produce results. 

ANTHRACITE CoAL.—Shipments of anthracite coal are reported 
for the calendar year 1914 as amounting to 68,302,961 tons, 
which is 766,667 tons less than in 1913. The total output, in- 
cluding an estimated 3 per cent sold to local trade and to em- 
ployees, was over seventy millions, and in addition to this an 
estimated quantity of eight millions was used in operating the 
mines. 


. special socket made for that purpose. 
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WATER GAGE COCKS 


BY PAUL R. DUFFEY 


A new style of locomotive water gage cock, which is the in- 
vention of Harry Glenns, Portsmouth, Ohio, is shown in one of 
the illustrations. In designing this cock it was desired to obtain 
one that would meet the rigid requirements of the Interstate 
Commerce Commission and permit the user easy access in mak- 
ing repairs while the locomotive is under steam. It will be 
seen that the device is made in such a manner that the valve 
may be easily removed and replaced in case of necessity. To 
do this the stem and cap are first removed, when the valve may 
be taken from the body, the passage from the boiler being closed 





WU, 


Mii Cm — To 8) 


ay 


i oe YUU ILE, 


KG 
Sv KG 


=e) 


Glenn Gage Cock 


by the ball valve. In regrinding while the boiler is under pres- 
sure, the tail piece, which holds the ball valve from its seat. is 
removed. The valve is then reground on its seat by means of a 
The ball valve prevents 
the escape of steam from the boiler during this operation. If 
the gage cock is used frequently no trouble is experienced from 
the ball valve becoming covered with scale. 

Another simple design of water gage cock is also illustrated. 
It is simple in construction as well as efficient from a service 
point and meets the requirements of the Interstate Commerce 
Commission. The possibilities of leaks are much less than in 
many of the types now in use. The valve consists of the handle, 
the spindle, the packing nut, the removable section of the body, 
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Water Gage Cock with Special Features 


the drip tube, which may be cast integral or made separately, 
as desired, the connecting sleeve, the body and the gasket G. 
The cock when in the position shown does not permit the passage 
of steam to the section beyond the gasket G, and when the 
spindle is screwed down on the seat in the body it is again closed. 
To repack the nut, the cock may be either as shown or closed 
against the seat in the body. To renew the gasket G, the cock 
is closed tight. When in the closed position all parts except 
the spindle and body may be removed and cleaned or renewed 
as occasion may demand. Any lime in the outlets for steam 
and water in the spindle may be loosened and readily blown out 
as soon as the reassembling is completed. 


Savinc Time.—The element of greatest expense in manufac- 
turing is time, for a little time wasted here and there will lessen 
and possibly destroy, the year’s profits—American Machinist. 
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SHOP EFFICIENCY 


BY ROBERT N. MILLER 


Today we are living in an era of productive efficiency where- 
in all are striving to attain the greatest possible output with the 
minimum of effort. While as a whole there are many praise- 
worthy features in the systems developed to attain this end, yet, 
due often to the method of introduction, several very undesirable 
features have arisen which have often discredited the whole 
movement toward scientific management. 

To attain the greatest efficiency in an industrial organization 
there is needed the harmonious co-operation of all the forces in- 
volved, and to obtain such co-operation there must exist a feel- 
ing of mutual trust and confidence throughout the organization. 
We often find cases where a so-called efficiency system has been 
introduced in a plant and yet, after a period of sufficient length 
for its proper introduction, it has lapsed, leaving the organization 
with far less of the spirit of co-operation than existed before 
the system was inaugurated. In fact the system, mainly because 
of those to whose hands its introduction was entrusted, has really 
done more toward sewing seeds of discontent among the em- 
ployees than perhaps any innovation which has been introduced 
up to the present time. 

Wherever the application of scientific management has been 
honestly worked out we can find material benefit to both the em- 
ployer and employee, but under the cloak of efficiency engineer- 
ing we can still find a great deal of faking carried on. It is 
because of the faking that the chief complaint is raised against 
efficiency which has for its only object the speeding up of both 
men and machines. Scientific management rightly construed 
means the proper correlative action of employer and employee— 
a co-operation resulting in benefit to both. 

The introduction of a system of scientific management must 
be gradual. Human nature resents the sweeping criticism in- 
ferred in an abrupt change of methods. 
is generally accompanied by 


Scientific management 
many changes in methods, and 
therefore to be ultimately successful it must rely upon winning 
the sympathy and co-operation of the workman, as well as the 
foreman and officer. This cannot be accomplished by the mere 
issuing of instructions; it requires a painstaking campaign of 
education as to the purposes of the system. The efficiency en- 
gineer must, therefore, be a man of extreme tact; he must 
possess a suaveness that will at all times insure confidence, and 
above all things else, he must be a keen judge of human nature. 
The failure of the efficiency engineér to exercise these qualities 
is one of the chief obstacles in the way of scientific manage- 
ment. 

Changing over to the new basis cannot be expected to pro- 
duce phenomenal results at the very outset, but must be able 
to show some improvement in a short time. Educating the 
workman to the system and above all, convincing him that it is 
finally to result in a larger pay check for him, of course takes 
time, as it requires an individual study of every man in the shop. 
lt can, however, be greatly facilitated by means of shop demon- 
strations and lectures. The modern apprenticeship system, 
wherein the boy is taught the most efficient methods, and above 
all, where he is taught to use his resources rather than blindly 
to follow precedent, has done much toward paving the way 
for the successful application of the principles of scientific man- 
igement. 

It often happens that increased plant output is obtained at 
the expense of the employees alone rather than by improve- 
nents in the methods of production. In order to successfully 
iperate an efficiency system the men must be assured that their 
increased productiveness will not be offset by decreased pay. 
Cheir confidence in the integrity and sincerity of the manage- 
nent must be retained. Ground for the least feeling of sus- 
icion or mistrust tends to destroy the morale upon which the 
success of the system entirely depends. 
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PACKING IRON FOR JOURNAL BOXES 


BY W. E. JOHNSON 
Storekeeper, Chicago & North Western, New Butler, Wis. 


The accompanying illustration shows an improved packing 
iron, designed by P. S. Hoye, car foreman of the Chicago & 
North Western at New Butler, Wis. The principal feature of this 
packing iron is the small hook which is placed on the shoulder 
of the iron for lifting the journal box cover, thus saving the 
time of turning the iron around to use the handle for this 




















purpose. The length of the spoon is 14 in. instead of 10 in, 
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Journal Box Packing Iron with Improved Features 


this being sufficient to reach the depth of the largest journal 
box, without the hook interfering in any way with the manipu- 
lation of the packing iron. It is also short enough to prevent 
contact with the ties when the cover is being raised. This new 
packing iron has been used at New Butler with very good suc- 
cess, and saves considerable time in inspecting journal boxes. 


SPECIAL BEADING TOOL AND BOILER 
PATCH BOLT 





BY PETER E. McINTOSH 
Boiler Maker Foreman, Michigan Central, Kalamazoo, Mich. 

The beading tool shown in the drawing is designed to prevent 
the formation of a groove in the tube sheet at the outer edge 
of the bead on the tube. It is especially intended for use in 
the roundhouse where it may be handled by an inexperienced 
man without danger of injury to the tube sheet. It does not 
require as much material to form the bead as the usual type of 
tool as it draws the tube out instead of shouldering it up. The 
foot of the tool should be ground off to fit the size of the tubes 
with which it is to be used. Many ordinary beading tools are 
lost by being shot throiigh the tubes with an air hammer. The 
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Patch Bolt with Groove Above the Threads. Beading Tool De- 
signed to Prevent Grooving of Tube Sheet 


shape of. this tool is such that it will not enter the tube when in 
operation farther than as shown in the engraving. 

The patch bolt shown in the illustration was designed and 
has been successfully used by the author for more than a year. 
Some of these bolts have been placed on the fire line in the 
firebox and none of the patches in which they have been used 
have required calking since they were applied. The distinctive 
feature of the bolt is the removal of the last thread under the 
countersink by means of a round nose lathe tool, thus forming 
a slight groove above the threads. Where straight bolts are 
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used without the formation of such a groove, if- the thread is 
not cut close up to the edge of the countersink and the patch 
is countersunk to a feather edge, the bolt will tighten into the 
sheet before a firm contact between the head and the counter- 
sink of the patch has been secured, the patch not being drawn 
firmly to place. On the other hand, in endeavoring to cut the 
thread close up under the head of the bolt, the edge of the 
tool will usually cut into the head and spoil its surface. 
prevents the proper seating of the bolt in the patch. 


This 


REBORING AIR PUMP CYLINDERS 


BY J. A. JESSON 


The drawing shows a machine which was designed to rebore air 
pump cylinders without removing them from the center piece. 
It consists of a belt-driven, star feed boring bar mounted upon 
a surface plate, the operation being very similar to that of the 
The 
pump is placed on the bed of the machine and the cylinder to be 
rebored is slipped over the end of the bar. 


portable boring bar used in reboring locomotive cylinders. 


A split taper bush- 
ing of brass is then inserted in the stuffing box and the packing 
nut screwed on just far enough to hold the bushing in place. 
The pump may then be placed on the boring bar, the outer end 
of which is inserted through the taper bushing and centered by 


tightening the gland nut. After the cylinder has been secured 
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on the end of the star feed screw at B the cutter head is fed 
into the cylinder until it strikes the center piece, and the collar 
C of the automatic feed stop is clamped to the pawl release rod 
by means of a set screw. The cutter head is then run back out 
of the cylinder, the tools placed in position and the machine 
started. The tool posts or jaws have a slide bearing in the face 
of the cutter head which provides for radial adjustment. Cams 
which are shown in detail on the drawing control this adjust- 
ment and are so designed that a maximum variation of 4% in. in 
the diameter of cut may be effected without disturbing the set- 
ting of the tools. When boring the cylinder the tools are ad- 
justed to the minimum diameter. After the bore is completed 
the cutter head is fed up to the counterbore at the inner end 
of the cylinder, the cams adjusted by means of a wrench and a 
cut taken from the counterbore. 
be finished in the same way, the entire operation requiring but 
one setting of the tools. A second adjustment of the automatic 
feed might be desirable before finishing the outer counterbore. 


The outer counterbore may 


MACHINE FOR BORING DRIVING BOXES 


BY E. C. GAINES 
Norfolk & Western, Roanoke, Va. 


About a year ago the driving box work at Roanoke became so 
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to the bed by means of clamps on the four studs shown in the 
drawing, the cutter head is set in the counterbore and centered 


by means of the set screws shown at 4. By means of a crank 





Machine for Reboring Air Pump Cylinders Attached to the Center Piece 








were no other machines available for this job, and after some 
careful study it was decided to convert an old car wheel boring 
machine into a machine suitable for boring driving boxes. 
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The car wheel boring mill was first stripped and the frame set 
up on a planer where the top of the base was planed down to 
form a good bearing for the stationary table. A table 5 in. 
thick and having a 40 in. by 40 in. top with three T slots was 





Old Car Wheel Boring Mill Converted for Boring Driving Boxes 


made and securely bolted to the frame of the machine. A bracket 
to carry an ordinary belt drive was cast and fitted to the back 
of the frame, the boring bar being driven by means of bevel 





Table and Clamping Device on Converted Boring Mill 


gears. The original sleeve was bored out and bushed at both 
ends to take a 4% in. boring bar. The original feed, belt driven 
from the driving shaft, was used, but it was necessary to replace 
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the original lever counterbalance with counterweights inside the 
frame, two sheaves being secured to brackets within the frame 
for this purpose. A simple clamping device, the construction 
of which is clearly shown in the illustration, was installed on the 
machine, each side of which is operated by an 8 in. air cylinder. 

The pulley ratios are such that the bar has a speed of 40 
revolutions per minute; the feed is % in. per revolution, the 
same speed and feed being used for all sizes of boxes. The 
time required to bore a box varies from 12 min. to 20 min. The 
total cost of converting this machine did not exceed $200, in- 
cluding the labor, material and patterns. 


THE BEST PRACTICES IN ENGINE HOUSE 
WORK* 


BY DAVID E. BARTON 
Bonus Supervisor, Atchison, Topeka & Santa Fe, Topeka, Kan. 


Every organization which deals with the performance of work 
depends on the elements of human activity, primarily, physical 
and mental. The facilities afforded and the conditions prevailing 
at the time of the performance have much to do with the results 
obtained. 

Engine houses vary in importance as the amount of work done 
and the number of engines handled, and also with the class of 
service in. which the engines are used. In selecting men for im- 
portant engine houses the management generally casts about for 
the successful men at the smaller points. The foreman is selected 
on account of his ability to get things done right and at the 
proper time. He must deal fairly with his men and be able to 
obtain the best results from a given number,’and he must also 
be in perfect accord with the operating officers with whom his 
organization is dealing. He must have his work so in hand that 
he will be able to estimate accurately when he can have certain 
engines ready for service. He must be able to estimate when an 
engine which is not in the engine house, and perhaps not off its 
run, will be ready for service if the operating department re- 
quires this information. He must be quick to locate troubles 
which develop and to apply remedies. He must know when a 
piece of work needs to be done, when it is done right, have a 
fairly accurate knowledge of the cost of doing it, as well as the 
time it should require. 

He must have the respect of the men who are working under 
his direction, and he must be interested in the most minute de- 
tails as well as have a grasp on the whole situation. He must 
be able to select men who are capable of performing the various 
classes of engine house work. He must see to it that the various 
regulations relative to standards of equipment, etc., are lived 
up to. 

He must be familiar with the keeping of such records and the 
making of such reports as are required, the use of fuel in the 
engine house, and the issuing of supplies, and he must exercise 
the best economy. He must be prompt to execute special orders 
for power, and have a thorough knowledge of the facilities at 
hand. He must be diligent, patient, and have the power of con- 
centration, as well as capacity for long sustained effort. He 
must have full knowledge of all the crafts engaged in the work, 
be familiar with the most approved methods and be able to keep 
the work going under all conditions. 

Specialists should be used on certain work, such as boiler work, 
valves and valve motion, pistons and guides, rods, driving boxes, 
etc., and if not available in the shop force they should be de- 
veloped. He should see that his men maintain the buildings and 
shop equipment in good condition. 

Comfortable working conditions, facilities for the personal 
comfort of the workmen, such as reading rooms, clean amuse- 
ments, and something in the line of educational and social ad- 


*Entered in the competition on Engine House Work, which closed July 
15. 1914, 
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vantages, will do much to prevent engine failures and keep down 
the cost of maintenance of power, by keeping workmen in a 
contented state of mind, resulting in efficiency. 


SOME FACTORS IN LOCOMOTIVE 
MAINTENANCE 


BY E. BECKER 
Master Mechanic, Chicago & North Western, Escanaba, Mich. 


Considering conditions as far back as 1885, when locomotives 
were painted with drop black, the best kind of varnish was used 
and all repair work was well done, brings more clearly to mind 
some of the more important repair items which, if properly 
taken care of, will assist greatly in keeping power out of the back 
shops and hospital tracks, and thereby increase the mileage be- 
tween shoppings. 

The care of wedges is one of the most important items. If 
properly kept up, the wedges not only prevent excessive wear in 
driving boxes and brasses, shoes and wedges and rod brasses, 
but do a large share toward avoiding loose and broken cross- 
heads, broken front cylinder heads and broken frames. If an 
extra man is placed in charge of this work, the care of driving 
box cellars and the keeping tight of binder bolts, it will take 
but a short time to show that these items will relieve the back 
shop of a large amount of work. 

Valve motion should be watched carefully; never allow a 
“lame” engine to run; close inspection should be made and the 
trouble corrected. This can be done in any ordinary roundhouse. 
li necessary close the eccentrics and perhaps apply bushings in 
the links, transmission bars and hangers 

Tire work, rod brass renewals, the babbitting of crossheads, 
etc., can all be done in roundhouses. Lateral play in trailing and 
engine truck boxes should also be looked after in roundhouses. 
In an article in the Railway Age Gazette some time ago, refer- 
ence was made to increasing the wheel and driving box face to 
give a larger side bearing and avoid lateral wear. In my opinion 
this is wrong as it would mean more friction and would be a 
disadvantage on sharp curves. 

Careful inspection should be made of all tires. Good inspectors 
are valuable assets, and we should be more careful in selecting 
the men for this important work. Wheels, and especially steel 
tired engine and tender wheels, should never be allowed to run 
to the limit as to sharp flanges; this is a dangerous condition in 
the first place and moreover it then becomes necessary to turn off 
too much metal from the tread of the wheel in order to again 
obtain the proper flange. Little or no attention is given to deter- 
mining why at times one flange out of four in a tender truck be- 
comes sharp. Few roundhouses or shops tram the wheels and 
square the trucks properly; I have never found four wheels 
under a tender sharp at one time and if the practice is followed 
of carefully tramming the wheels to see that the truck is square, 
I can see no reason why one wheel should become sharp out 
of four. 

Boilers should be washed not less than three times a month, 
taking water conditions into consideration. I believe that in 
most places it will be found that there are not enough boiler 
washers employed. If the matter of boiler washing is kept up it 
will avoid a great deal of boilermaker’s work and help greatly 
to preserve fireboxes and tubes. A good blow-off system and the 
free use of soda ash will go far to eliminate scale and mud from 
boilers. Care should be taken to keep tubes free from soot; 
they should be blown out at every washout, the brick arch taken 
down and the tubes candled; the calking edges should be watched 
very carefully and kept free from burrs. 

All tools which are standard should be inspected once every 
30 days by a competent man. 

The importance of the positions of the various foremen should 
not be overlooked. These men hold responsible positions and 
should be selected from the ranks of the best mechanics; they 
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should have the ability to handle men as well as to direct the 
work and see that it is properly done, as my experience has indi- 
cated that much money is paid out for poor work which has to 
be done over again. How many foremen personally watch the 
work to see that it is properly done? Close supervision of de- 
tails is very desirable and with good judgment and a little 
common sense, will help materially in the economical main- 
tenance of power. 


INDEX HEAD FOR HOLDING ROD 
BRASSES 


BY F. J. DAILY 
A jig for holding rod brasses while being finished on a shaper is 
shown in the illustration. The two parts of the brass are clamped 
between two circular plates which are pivoted to the vertical face 
of an angle plate secured to the shaper table. The brass is held 
securely in place by means of six set screws in the outside cir- 
cular plate and it has been found that sweating the two parts of 





Finishing Rod Brass in Index Head on a Shaper 


the brass together is unnecessary. The entire chuck revolves 
about the axis of the clamping bolt and is fitted with an index 
head divided into quarters for machining the four sides of the 
brass. Before chucking the brass the adjoining faces of the 
two pieces should be finished and tle ends faced. 


A Spanisu Car Buitpinc PLrant.—The annual report for 1913 
of the Spanish Metallic Construction Company, of Madrid, shows 
that the company’s business for the year totaled $2,888,000, an in- 
crease of $449,100 over 1912. The company has five plants and 
the number of men employed is 1,800 as against 1,650 in 1912. 
The chief factory of the five is at Beasain, province of Guipuscoa. 
This plant alone built during the year 1,250 flat cars and five 
first-class passenger cars for the Northern Railway; 1,215 freight 
cars of various kinds, and 43 first-class passenger cars for the 
Madrid Saragossa & Alicante Railway; 4 first-class and 3 third- 
class passenger cars for the Oviedo-Hendaye Railway, besides a 
number of cars of various kinds for companies and individuals. 
This plant has a capacity of 3,000 freight and 200 passenger cars 
per year. 
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ROLLER JOURNAL BEARING 


A journal box with roller bearings for use in equalized 
trucks of the pedestal type is shown in the drawings. It was 
developed by the Anti-Friction Roller Bearing Company, 88 
Broad street, Boston, Mass., and is so designed that no lateral 
movement takes place between the box and the axle, provi- 
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Side Elevation of Roller Bearing Journal Box 
sion being made for this movement between the journal box 
and the truck frame. 

The journal box is of cast steel with casehardened roller 
surfaces and is provided with an oil reservoir in the bottom. 
In applying the bearings to existing axles the journal is 
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used in order to reduce the trouble from slippage should 
one end of the journal bearing or of the box wear faster than 
the other, and it is to successful 
operation. 

Lateral motion between the journal box and the axle is 
prevented by an end thrust bar of phosphor bronze. This 
bar rides in a groove in the end of the axle and at either side 
projects into pockets in the journal box cover, which are 
closed at the rear by the face of the box. 


claimed have proved in 


It may be readily 
renewed by removing the cover from the box. As shown on 
the side elevation of the box, the distance between the pedes- 
tal flanges is 34 in. greater than the width of the pedestal. 
This permits the necessary lateral motion of the axle relative 
to the truck frame, the motion being controlled by the saddle 
and transverse rollers resting on the top of the box. The 
saddle is held in position by the end of the equalizer while 
the rollers provide for the lateral movement of the journal 
box. The contour of the roller surfaces on the box and on 
the saddle tends to retain the axle in a central position under 
normal conditions when running on straight track. 

The journal box cover is held in position against the face 
of the box by two T-bolts and taper keys, which facilitate 
the quick removal and replacement the cover for ex- 
amination or renewal of the bearing. The cover need seldom 
be removed in service, however, as the bearing may be oiled 
by removing a plug provided for that purpose. The roller 
cage is held in place by a forged ring which seats against a 
shoulder in the end of the box and forms a portion of the 
cover joint. 

Oil is carried in the well in the bottom of the box to such 
a height that the rollers dip as they revolve and carry the oil 
to all parts of the bearing. A felt washer, secured at the 
rear end of the box by a metal ring, keeps the interior free 
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End and Longitudinal Sectional 


turned down as shown in the sectional drawings and fitted 
with a sleeve of low carbon steel, which is pack hardened 
on the outside and pressed into place on the journal. The 
rollers thus run on hardened surfaces and the wear is very 
slight. The rollers, which are solid, are slipped into slots in 


a phosphor bronze casing and are divided into three longi- 
tudinal sections of 16 rollers each. 


This construction was 
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Roller Bearing 


from dust, and oil is retained by a groove turned in the sur- 
face of the journal between the bearing and the end of the 
box. Service tests indicate that the bearing requires oiling 


about once in three or four months. 

A test to determine the durability of this bearing was con- 
ducted during a period of about 18 months on a 50-ton pas- 
Dur 


senger car originally fitted with 5 in. by 9 in. journals. 
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ing the test the bearings made about 80,000 miles and ran 
approximately 20,000 miles on one oiling. At the end of the 
test the rollers, sleeves and other parts of the bearings had 
acquired a high polish, but are claimed to have shown no 
other evidences of wear. Repacking the box and renewing 
brasses being entirely eliminated, the cost of maintenance 
was reduced to the occasional oiling of the bearings. 


HYDRAULIC PIPE BENDER 


The engraving shows a press which was primarily designed 
for bending pipe of various sizes but which is also suitable for 
miscellaneous work, such as bending small structural shapes, 
straightening bars, shafts, etc. It is provided with clamps by 
which it may be attached to a stanchion, the diameter of which 
is not over 5 in., and it will bend pipe up to 4 in. in diameter. 

The press is of steel throughout. The frame and bending 
bed are cast in one piece; the top of the frame is provided with 
a ring in which the cylinder sets. The construction is such that 
the cylinder may be turned to any desired position in the ring 
and keyed in place, thus bringing the handle of the ram pinion 
to the point most convenient for the operator. 
blocks are held in 


The bending 
position on the base by means of ser- 
rations which interlock with corresponding serrations on the 
surface of the base, and are readily changed without the use 
of a wrench. 

The ram is 
which the 
diameter of % in.., 
with a % in. 


forced downward by a hand-operated pump of 


reservoir forms a part. The pump has a plunger 
stroke of 3'4 in., and is equipped 
safety valve and % in. tee wheel operating valve. 


A hand-operated pump is especially desirable on a press of this 


and a 

















Hand-Operated Hydraulic Pipe Bender 


kind because the facility with which the ram pressure may be 
controlled greatly reduces the danger of over-bending’ the ma- 
terial. A rack and pinion is provided for the rapid movement 
of the ram to the work before the pump is operated. As the 
ram moves downward the cylinder fills with liquid, the upward 
movement returning the liquid to the water box. 
no lost motion in the operation of the pump. 
The ram has a diameter of 6 in. and a run of 9 in. 


There is thus 


The 
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pressing bed which receives the bending blocks is 27 
and has a pressing width of 8 in. 


in. long 
The clear height between 
the ram head and pressure bed is 14% in., and the height of 
the press over all is 3 ft. 11 in. It is manufactured by The 
Hydraulic Press Manufacturing Company, Mount Gilead, Ohio, 
and develops a maximum pressure of 30 tons. 


VERTICAL BAND SAW FOR METAL 
CUTTING 


The metal band saw shown in tie illustration 
angle and has been developed by M. E. 


West Lake street, Chicago. 


cuts at any 
& Co., 1846 
The cutting portion of the blade 
is automatically fed by gravity, the 
angle of the saw blade remaining unchanged as the cut pro- 


Shinn 


operates vertically and 
gresses. 

The material is supported on a table provided with a radial 
back and a vise operating in a slot across the table. By adjust- 
ing the radial back material may be cut at any angle desired. 


The lug shown at the right end of the radial back is secured 

















Gravity Feed Metal Band Saw 


to the table by a single cap screw, so that it may be readily re- 
moved, thus leaving the table clear for the handling of longi- 
tudinal work. Any length of work may be handled longitu- 
dinally, as there is a clearance of eight inches between the saw 
and the arbor frame. 

The non-cutting or return part of the blade passes over wheels 
arranged to carry it back to a point where it will clear the ma- 
terial being cut, while the cutting part of the saw is held in a 
vertical position and is free from twists. The saw arbor is 
mounted upon four ball bearing wheels, to one pair of which 
gears are attached. ~The wheels travel in channels which keep 
the arbor in alinement as it is fed into the work, and the gears 
operate in racks which insure uniform travel of both sides of 
the arbor. The feed is effected by inclining the plane of the 
The inclination of the tracks may be altered by an 
operating lever at the right side of the machine and the feed 
thus regulated to suit the thickness of the work. The action 
of the saw is entirely automatic; a trip which may be adjusted to 
any width of material stops the saw after the cut is completed. 

This machine is capable of taking material up to 11 in. by 12 
in. in section. At ordinary operating speeds it will cut off cold 


channels. 
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rolled steel shafting 2% in. 


in diameter in about three minutes, 
while a 6-in. shaft requires about 23 minutes. The band 
used is 15 ft. 6 in. long, %& in. wide and .0312 in. in thickness. 
The table is 42 in. long and is 18 in. from the floor, a low table 
being used in order to 


Saw 


facilitate the handling of heavy material. 
lhe machine shown in the illustration is designed for a single 
helt drive, but a back geared motor drive can be applied if 
desired. 


AUTOMATIC NUT TAPPING MACHINE 


An automatic nut tapping machine using a bent tap to provide 





for continuous operation without reversing the direction of the 
tap is shown in the accompanying illustration. This machine 
was developed by the National Machiriery Company, Tiffin, Ohio, 
and is being built in sizes to handle 4 in., % in., % in. and % in. 
nuts. 

The hopper in which the blanks are placed is of large size, 
being designed to hold about 80 Ib. on the smaller size machines. 
lhe nuts are moved from the hopper to the feed chutes by means 
of a vane type feed mechanism and are carried down the chute 
by gravity into position against the starter. There are four of 
these feed vanes and they are so enclosed that the weight of the 
blanks does not interfere with their operation. 
by a ratchet and pawl from the driving shaft. 


They are driven 
The ratchet is 

















Automatic Nut Tapping Machine in Which a Bent Tap is Used 


held between friction flanges which allow it to slip in case thin 
blanks wedge in the feed groove and interfere with the move- 
ment of the vanes, thus preventing damage to the machine. 

The tap spindle and starter are inclined, thus causing the face 
of the blank to lie against the starter. The lubricant keeps the 
face of the starter washed free from chips so that the blank is 
always tapped at right angles with the bearing. face. After the 
nut has been started on the tap it is held stationary and the 
spindle is fed into it during the completion of the operation. By 
thus holding the nut the difficulty due to binding in the guides, 
which is often experienced where the nut is fed onto the tap, is 
overcome. The tap spindle has a slight lateral travel and is 
counterbalanced, giving the spindle a floating movement. 

After the nut has been tapped it travels up the shank, through 
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the head and off the end of 
illustrations. 


the 
The hood over the head serves to direct the nuts 
into a chute by which they are conveyed out of the machine into 
kegs or boxes. 


the tap, as shown in one of 


An automatic belt-shifting device is provided by 
which the machine is stopped in case a slug or an improperly 
shaped blank should pass over the tap and jam against the head. 
These machines are designed primarily 
nuts, but hexagonal nuts can be handled. 


for tapping square 


Each size of machine 
may be arranged for handling both styles of nuts, as well as 














Head of Automatic Nut Tapping Machine Opened, Showing Course 
of Finished Nuts 


several sizes, and by making a simple gear change the rate of 
feeding can be regulated to suit the kind of nuts being tapped. 
The 3% in. size machine is recommended for operation at the 
rate of 30 United States standard nuts per minute. 


CAR WHEEL GRINDER 


The illustration shows a car wheel grinding machine which 
has recently been developed to handle either steel or cast iron 
wheels which may be centered either on 
their own axle journals, as desired. 


dead centers or on 
It is manuiactured by the 
Springfield Manufacturing Company, Bridgeport, Conn. Whecls 

















Self Contained Car Wheel Grinding Machine 


of any diameter from 28 in. to 44 in. may be handled and pro- 
vision is made for centering journals up to 6 in. in diameter. 
The machine is self-contained and is driven by one belt, either 
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from a line shaft or by a motor mounted on the base. The 
countershaft is mounted on a frame which is placed in front 
of the machine in order that the space directly above the centers 
may be unobstructed. 

The axle is driven by a gap gear at the center from two driv- 
ing pinions which are widely spaced to overlap the gap in the 
driven gear. Both pinions are driven by the same shaft in order 
to insure correct relative action at all times. A clutch which 
is operated by hand levers from either side of the machine facili- 
tates stopping the-axle accurately when the gap in the gear is 
properly located to permit the removal of the axle. Three dif- 
ferent axle speeds are obtainable. 

The grinding wheel spindles are driven by a belt from drums 
on the countershaft, the proper belt tension being automatically 
secured by means of idlers. Cone pulleys on the spindles pro- 
vide two different speeds for the wheels. The spindle heads 
slide in swiveling bases which permit of taper grinding. The 
slide bearings are of the long narrow type and are provided 
with taper gibs to take up wear. A feed screw of large diameter 
is used, at the end of which is placed a ball thrust bearing. 
Both the feed and the transverse are hand operated. Grinding 
wheels 18 in. in diameter are used, operating at speeds of 1,040 
and 1,350 revolutions per minute, the axle being driven at speeds 
of 4.2, 5.3 and 6.5 revolutions per minute. Water is delivered 
to the grinding wheels by means of a suitable pump of ample 
capacity, part of the bed forming the supply tank. Hoods are 
placed over the wheels to confine the spray. 

Large sleeves and feed screws are used in the _ tailstocks, 
which are provided with both dead centers and wabble centers. 
The dead centers are necessary when grinding engine truck 
wheels and the wabble centers are provided to prevent axles 
from moving laterally when grinding wheels on their own jour- 
nal bearings. The journal rests are designed to receive split 
bushings of varying diameter, each of which is itself adjustable 
for slight variations in the diameter of journals. 

This machine has a capacity of about 20 pairs of 33 in. wheels 
per 10-hour day, the exact rate depending upon the condition 
of the wheels and the amount of stock to be removed. When 
motor-driven a constant speed motor of 20 hp. is required. The 
net weight, including the motor and accessories, is about 18,000 lb. 


FORGED BRAKE BEAM FULCRUM 


The brake beam fulcrum shown in the illustration has been de- 
veloped by the Damascus Brake Beam Company, Cleveland, 
Ohio, to replace the malleable iron fulcrums now generally used. 
This fulcrum is a solid steel forging, one end of which is pro- 

















Forged Steel Brake Beam Fulcrum 


vided with a seat for the tension member of the beam and the 
other fitted to the structural compression member. The fulcrum 
is held in position against the latter by means of a bolt and 
clamping plate clearly shown in the illustration. As shown, the 
fulcrum is designed for application to the Anglrod brake beam, 
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but both the tension and compression member ends may be 
formed to fit any type of beam. 


ADJUSTABLE FIRE DOOR PEDAL 


An adjustable pedal has been developed by the Franklin Rail- 
way Supply Company, 30 Church street, New York, for use in 

















Adjustable Fire Door Pedal Removed from the Door 


operating pneumatic fire doors. The tread is mounted in a 
pedal hanger in which it has a sliding adjustment to permit 
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Adjustable Pedal Attached to the Franklin Butterfly Door 
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moving it farther from the boiler head as the coal is used out 
of the tender. The tread may also be adjusted for either a tall 
or a short fireman, a lock being provided which holds it in any 
The hanger is mounted on a rigid hanger bolt 
about which it may be swung in either direction by raising it to 
clear the teeth in the face of a shoulder on the bolt. When 
swung to the desired position it is secured by dropping it into 


desired position. 


place, the teeth in the hanger engaging those in the shoulder. 
Vertical adjustment of the hanger is provided so that in case 
of a warped deck the tread may be raised to the proper clear- 
ance, making it unnecessary to take the hanger to the blacksmith 
shop. This adjustment is made by 
bolt, which is threaded in the fulcrum. 


turning the rigid hanger 

One side of the fulcrum 
is slotted and when the proper adjustment has been made the 
bolt can be locked in place by means of a bolt provided for that 
purpose. 


PNEUMATIC PLATE FLANGING CLAMP 

The accompanying illustration shows a plate flanging clamp 
on which the clamping beam is not only raised and lowered by 
The 


built by the Niles Bement Pond Company, New York. 


machine is 
On 


air pressure, but alse clamped by this means. 
pre 
vious designs the top beam was elevated by air pressure, but it 
was clamped by means of screws with hand-wheels. 

The upper beam is moved by four cylinders. There are two 
for 
elevating and lowering and the upper ones for clamping the 


lower and two upper pistons, the lower ones being used 


beam. These operations are all controlled by means of a three 


way valve. The corresponding cylinders are designed to operate 


simultaneously. The upper beam is heid in machined slots in 
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exert an effective pressure of 15 tons at an air pressure of about 
80 Ib. per square inch. 


SAFETY HOSE CLAMP 


The hose clamp shown in the illustration was originally 
developed for use with its oil burning equipment by the Mahr 
Manufacturing Company, Minneapolis, Minn., and was in- 

















Clamping Sleeve Used in Safety Hose Clamp 


tended to eliminate the danger arising from failure of the 
type of clamp now generally used. These clamps are made 


for all sizes of hose and provide a safe coupling for use with 























Pneumatic Plate Flanging Clamp 


the upper pistons, and means are provided so that the top beam 
adjusts itself to give an even distribution of the load, when 
Clamping plates of uneven thickness. The upper pistons have a 
bearing in the frame which prevents any side motion of the 
Pistons and upper clamping beam. 

This machine is furnished in several sizes, the one illustrated 
having a capacity for plates 12 ft. wide. The clamping cylinders 





oil, steam or hot water hose, where a failure of the coupling 
is dangerous. 

By referring to the sectional elevation of the coupling it 
will be seen that a nipple having a knob on the end extends 
into the hose which is surrounded by a wide spirally-split 


clamping sleeve, beveled on each end. The beveled surfaces 


are brought into sliding contact with corresponding concave 
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surfaces in the body of the coupling at one end and in the 
clamping nut at the other by screwing the clamping nut on 
the body of the coupling. The resulting closure of the sleeve 
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Secticn Through Hose Clamp Showing Method of Gripping the Hose 


effects a firm grip on a considerable length of the hose and 
practically eliminates the danger of failure from slipping of 
the joint. 


TRIPLEX HYDRAULIC PUMP 


A motor-driven triplex single-acting pump which embodies 
several special features has been added to its line of high-pres- 
sure hydraulic pumps by the Watson-Stillman Company, 50 
Church street, New York. While primarily designed to meet the 
requirements of tunnel service it is equally adaptable to other 
classes of work. 

To secure compactness and rigidity the motor is mounted on an 
extension of the heavy cast iron base. This also insures per- 
fect alinement between the motor and the pump. The pump 
body is a machine steel forging fitted with bronze valves and 
bonnets, and is designed to eliminate all air spaces. The passage- 
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Motor-Driven Hydraulic Pump 


Ways are made large to reduce friction of the water to a mini- 
mum. The plungers are of tool steel and are guided in a rigid 
crosshead guide which is keyed and bolted to the base. They 
are driven by eccentrics which are cast in one piece and keyed 
to the driving shaft, the eccentrics being spaced 120 deg. apart. 
The driving shaft and bearings are of large proportion and are 
provided with ample lubrication. The power transmission gears 
are heavy and have cut teeth throughout. The pump as shown is 
operated by a 10-hp. motor running at 600 R. P. M. and delivers 
100 cu. in. of water per min. at a pressure of 3.500 lb., the speed 
of the crank shaft being 100 R. P. M. 


Russtan Bato TRrRATN FOR THE FRONT.—It is stated that the 
Russian ministry of ways and communications is sending to the 
front a bath train of over 20 cars, providing 2,000 baths daily. 
There is a tank car in case water is unobtainable at any stop- 
ping place. Soldiers can be given clean underclothes from the 
stores carried. There is also a car for drying and disinfecting 
outer garments and a restaurant car. 
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SAND BLAST HELMET 


In the accompanying illustration is shown a helmet which is 
designed to protect the eyes, face and head of the operator of 
a sand blast machine from dust and flying sand. The helmet 
is made of brown can- 
vas, is strongly  con- 
structed and is comfort- 
able to wear. As shown 
in the illustration the 





rim projects well beyond 
the operator’s face, thus 
cnabling him to turn his 
kead freely without com- 
ing in contact with the 
curtains, which are of 
sufficient length to de- 
scend over the shoulders 
and _ effectively exclude 
sand and dust. The con- 
struction is such that 
there is free circulation 
of air around the head 
between the sweat band 
end the body of the 
helmet. 

Ventilation is facili- 
tated by the eye piece 
which is usually made of 
fine wire netting that 
does not impair the vi- 
sion and is not affected 
or dimmed by the action 
of the flying sand or by 





z 











Sand Blast Helmet 
dampness, as is. glass. 

When so desired, however, a celluloid strip may be substituted 
for the wire gauze, but as a rule this is not recommended. The 
helmet is manufactured by J. M. Betton, 26 Park Place, 


New York. 


HEAVY DUTY UNIVERSAL MILLING 
MACHINE 


In the accompanying illustrations is shown a universal double 
back geared milling machine designed for heavy duty, which has 
been recently introduced by the Rockford Milling Machine Com- 
pany, Rockford, Ill. This machine is of the knee type, with an 
especially rigid overhanging arm and a vertical brace for the 
outer end of the arbor. It is driven by a 3 in. double belt on a 
three step cone pulley. 

The spindle runs in phosphor bronze bearings which are pro- 
vided with means for taking up the wear of both bearings in one 
operation. The spindle is 3 in. in diameter. It is fitted with a 
Brown & Sharpe No. 11 taper socket and a 1 in. straight hole 
extending through to the end of the spindle. 

The spindle speeds are in geometrical progression, ranging 
from 17 to 392 r. p. m. in either direction. The double back 
gears are enclosed in the colurrn and placed at the front of :he 
machine. This arrangement brirgs the gears close together, ad 
is claimed to prevent chatter when taking heavy cuts. All gears 
are of liberal diameter with wide surfaces and coarse pitch. 

The table has a working surface of 50 in. by 11% in. It is 
provided with quick return motion and is designed to swing 
through an arc of 300 deg. The table feed gearing is driven by 
a chain which is enclosed in the column to protect it from dust. 
The feed changes are 14 in number, ranging from .005 in. to 
.175 in. per revolution of the spindle. Only two levers are 'e- 
quired to make all feed changes. The maximum length of auto- 
matic feed is 28 in. for longitudinal, 8 in. for the cross feed 
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and 19 in. for the vertical feed. If desired, however, the ma- 
chine may be specially provided with longitudinal and vertical 
feeds of 34 in. and 20 in. respectively. 

The overhanging arm is of solid steel 4 in. in diameter and 


is provided w.th two bronze bushed arbor supports. It is held 

















Double Back Geared Universal Milling Machine 
in position by a flanged support which is secured to a solid flange 
on the face of the column. 

The vertical milling attachment, which is shown in 


one of the 
illustrations, is not driven i 


through the main spindle 
When placing 


nose as 1S 


usual in knee type milling machines. the attach- 

















Vertical Milling Attachment in Place 


ment on the machine the overhanging arm is removed and a 
sleeve in which runs a driving shaft inserted in its place. The 
attachment is clamped to the flange on the main column and its 
spindle driven by the shaft, through beveled gears which form 
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a part of the attachment. The shaft is driven through a geared 
connection back of the main spindie, by the use of an idler 
gear. This arrangement provides the same range under the ver- 
tical attachment as is, permitted under the main spindle, and 
also leaves the main spindle free for use on certain kinds of 
work without the attachment or removing work 
from the table, it being only necessary to turn the lower arm of 
the attachment out of line with the main spindle. 


dismantling 


The machine is provided with a spiral dividing head which will 
swing 10% in. in diameter and take 24 in. between centers. Its 
spindle can be set at any angle fron 10 deg. below horizontal to 
10 deg. perpendicular. A attachment having a 
graduated swivel base and a maximum opening of 3% in., as 


beyond vise 


well as a three-jaw chuck 6 in. in diameter are also included 
in the equipment of the miller. 


is 3,800 Ib. 


The net weight of the machine 


PNEUMATIC LIGHT FORGING HAMMER 


The illustration shows a light forging hammer for operation by 
compressed air which was designed to handle tool dressing, light 
bending and straightening, and the miscellaneous forging work 
The use of 
compressed air permits its location at points in the plant where 


which is usually done by a blacksmith and helper. 























Pneumatic Forging Hammer for Light Work 
steam is not available. Air from the shop system at 80 lb. to 
100 lb. pressure is used, a %-inch pipe or hose connection being 
required. 

The heavy anvil block is cast in one piece with the frame to 
which the cylinder is keyed and bolted, the key extending en- 
tirely across the face of the joint. 
secured to the face of the 


The guides for the ram are 


also frame. Side housings were 
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avoided in the design in order to keep the working space clear 
and to facilitate observations of the work under the hammer. 
All important bolts have double nuts to prevent them from jarring 
loose. The piston and piston rod are formed from one piece 
of chrome-vanadium steel, oil treated, while the hammer head 
and guide shoe are made in one piece of high carbon steel. The 
guide shoe is of large area and the piston rod has a long taper 
fitin the ram. The dies, which are removable, are of special dic 
steel with hardened faces. 

The piston is packed with cast iron snap rings. In order to 
facilitate the examination and renewal of the rings the piston 
rod stuffing box gland is split so that it may be readily removed. 
The piston may then be raised above the top of the cylinder and 
inspected without the necessity of removing the ram from the 
piston rod. 

The plain forging dies shown in the illustration are regularly 
furnished with the hammer, but special dies of any form may be 
quickly substituted. For accurate die work, such as forming and 
stamping light sheets, the anvil is furnished with three heavy cast 
lugs spaced 120 deg. apart. These are fitted with hardened centering 
screws by means of which the lower die may be accurately alined 
with the upper one. In order to provide clearance for the work 
the frame is recessed at the top of the anvil and the front and 
back walls are removed, thus permitting the passage of long 
stock through the frame when it is desired to work the stock 
across the die. 

The air admission to the cylinder is controlled by a simple 
slide valve designed to remain tight regardless of wear, and pro- 
vided with special ports to give the control desired. The valve 
is operated by the foot lever shown at the front of the anvil. 
This lever is depressed by a slight pressure of the foot and re- 
turned to its upper position by the pull of a coil spring located 
in a pocket at the front of the anvil. When air is admitted .to 
the valve chamber the ram rises to its upper position and on de- 
pressing the foot lever it strikes a quick, snappy blow of great 
force. Upon releasing the lever slightly the ram rises instantly 
to its upper position, where the piston is air cushioned so that 
it cannot strike the cylinder head. The hammer readily responds 
to variations in the foot pressure and it is claimed that with a 
little practice the range of operation may be varied from light, 
rapidly repeated blows of short height for use in straightening 
light material to the maximum force of the hammer, which is 
sufficient for the reduction of 2-in. stock. The foot control is 
especially suited to the miscellaneous class of work for which the 
hammer is adapted. 


The hammer is manufactured by H. Edsil Barr, Erie, Pa. An 
important consideration is its comparative freedom from limita- 
tions as to location, being independent both of line shafting and 
a steam supply. It is built in two sizes, one weighing 800 lb. for 
light tool and soft metal work, and the other weighing 1,200 lb. 
suitable for general forging operations on material 2 in. square 
or smaller. The larger hammer occupies a floor space 14 in. by 
24 in. and stands 5 ft. 6 in. high. 





Tatc As A Lupricant.—A German chemical journal contains 
an article relating to the use of talc for lubricating purposes. 
Tale does not behave like graphite when treated with tannin so- 
lutions, but it may be brought into a fine molecular state by heat- 
ing it with ammonium carbonate or by exposing it for several 
hours to a current of dry ammonia. 


The tale is afterward dried 
in a vacuum. 


The treated material can be suspended in water so 
that it is very difficult to filter it, and subsides very slowly 
in lubricating oils of medium density. When once suspended in 
a neutral oil, the talc does not subside on heating. The change 
in the character of the talc is attributed to the absorption of a 
minute quantity of ammonia. From 40 to 60 per cent of ordinary 
talc may be introduced into heavy mineral oil, provided the oil is 
added to the talc and the operation not carried on in the reverse 
manner.—Machinery. 
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MAGNET FOR REMOVING METAL FROM 
THE FLESH 


A magnet for removing metal embedded in the flesh, which 
is one of the most powerful in the world, has been installed 
by the Westinghouse Electric & Manufacturing Company in 
the relief department of its East Pittsburgh works. The 
magnet is mounted on a box containing the resister, which 
is used to regulate the amount of current flowing through 
the coils. It requires 4,000 watts for its operation, or enough 
power to supply 100 Mazda lamps of 32 candle power each, 
and is designed for operation on 70 volts. 

It is not an infrequent occurrence for steel and iron work- 
ers to get bits of metal in their eyes or hands. Previous to 
the installation of a magnet the only means of removal was 
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Magnet in Operation, Removing Steel from the Eye 


by probing, a method which is as uncertain as it is painful. 


Since this machine was put in operation it is a very simple 


proceeding to extract such particles. The portion of the 
body in which the foreign particle is embedded is placed 


near the pole tip of the magnet, the switch is closed, and 
the magnet the rest. Some remarkably small pieces 
have been extracted in this way. 


does 
The pole piece is removable. 
a number of different shapes being supplied for various classes 
of work. 

MACHINE Power AND Piecework,—In any shop if the feeds, 
speeds and power of machine tools of the same class vary, it 1s 
a practical impossibility to establish a just and efficient piecework 
or premium system.—American Machinist. 


MATERIALS FOR CASEHARDENING.—The composition 


hardening materials varies very widely. 


of case- 
The following table 
shows the range of variation in seventeen commercial compo- 
sitions tested: 


Moisture . 
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E. B. Roberts, smoke inspector of the city of Cleveland, has 
submitted a report showing that the density of locomotive smoke 
during the second half of 1914 decreased 79 per cent, as compared 
with the second half of 1912. 


A press despatch from Vera Cruz, Mexico, February 2, an- 
nounced the re-opening of the railroad between that place and 
Mexico City, with a passenger train running through for the first 
time since November 19. 


The Chicago & Alton has reached an agreement with a com- 
mittee representing its trainmen, providing for increases in pay 
for flagmen and train baggagemen, and a number of changes 
in working conditions, including payment for terminal overtime, 
and extra payments for work outside of the regular routine. 


Representatives of the conductors’, trainmen’s, enginemen’s 
and firemen’s unions, in Ohio, have announced that they will 
concentrate their efforts before the legislature this year on the 
effort to secure the passage of the train limit bill and to op- 
pose the repeal of the extra crew law, but will urge no other 
anti-railroad legislation. 


A bill has been introduced in the Missouri legislature to re- 
quire interstate not than 


the state line, to put an agent in charge and to 


railroads to establish stations more 


five miles from 
stop trains long enough to enable passengers to buy new tickets 
and have their baggage rechecked, in order to take advantage 


of the lower intrastate passenger fares. 


The Secretary of the Interior has recommended to Congress 


an appropriation of $2,000,000 for the use of his department 


in the work of building the proposed government railroad in 
\laska. An appropriation of $1,000,000 was made at the last 
session of Congress. The secretary has not yet reached any 


decision as to the purchase of the Copper River & North West- 
ern or the Alaska Northern, both of which roads may be in- 
cluded in the proposed government system. 


H. W. Thornton, formerly general superintendent of the Long 
Island Railroad, now general manager of the Great Eastern of 
England, has “made good.” This statement came in a recent 
press despatch from London, saying that at the annual meeting 
of the shareholders of the Great Eastern, Lord Claud Hamilton, 
the the Mr. 


tribute; and that the meeting unanimously agreed that Mr. Thorn- 


chairman of company, paid Thornton a_ special 
ton, already, before filling out a year’s service, had fairly justified 


his selection as manager. 

Five years ago, in co-operation with the Pennsylvania State 
College, the Pennsylvania Railroad organized its first class of 
The school was established 
at the Altoona shops and 30 pupils were enrolled. 


apprentices for school instruction. 
Three branch 
schools have sincé been opened at other points on the line, and 
today the total enrollment numbers 300 young men. 
151 apprentices 


Thus far, 
have completed the full three-year course and 


Next | 





have been graduated from the school; approximately 60 more 
will be added to this number by the classes going out this year. 


The American Museum of Safety, William H. Tolman, di- 
rector, made its annual award of medals on February 10, at the 
United Engineering Societies building, 29 West Thirty-ninth 
street, New York City. The E. H. Harriman Memorial medal 
for the American steam railroad, which during one year has been 
the most successful in protecting the lives and health of its em- 
ployees and of the public, was presented to the New York Cen- 
tral. The Anthony N. Brady medal for a similar purpose, 
awarded to an electric railway, went to the Boston Elevated. 


The railroad committees of the house and senate of the Kansas 
legislature held a hearing on February 1, on the extra crew, the 
train limit and other bills affecting railroads and their em- 
ployees. Officers of the railroads and representatives of the 
All of the em- 
ployees’ representatives favored the bills, except a negro porter, 
representing the porters, 


employees appeared and presented arguments. 


who opposed the extra crew bill, on 
the ground that if an extra brakeman or flagman were required 
on passenger trains the elimination of the train porters would fol- 
low. <A. De Bernardi, general superintendent of the Missouri 
Pacific, said that if the bill were passed, for every extra brake- 
man added it would be necessary for many roads to lay off two 
trackmen as a measure of economy, and that the trackmen were 
more essential to safety than the extra brakeman. Representa- 
tives of the roads also brought out the fact that the trainmen 
had never attempted to negotiate with the officers of the roads 
for extra brakemen. 


A TALK TO APPRENTICES 

On February 15, George M. Basford, chief engineer of the 
railroad department of Joseph T. Ryerson & Son, made an 
address before the apprentices of the Chicago & North Western 
at Chicago. The talk was intended to give the boys a bigger and 
broader view of the opportunities which lay before them and of 
the possibilities which might result if they were to follow their 
work in the right spirit. The title of the address was “Making 

heroes,” Mr. Basford, “in the 
heroism of simple honesty in the work which shows and in that 


Heroes.” “Choose to be said 
which lies concealed, that you may look back in years that are 
to come, proud that you have done an important part in making 
the Chicago & North Western a better railroad. To see what 
is right and not to do it, is want of courage.” The address was 
enthusiastically received. 


A. S. M. E. BOILER CODE 
The boiler code committee of the American Society of Me- 
chanical Engineers has made a final report on this subject, which 
has been accepted by the council. This final report is the result 
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of the work of the original committee, of which John A. Stevens 
is chairman, and an advisory committee consisting of engineers 
representing various phases of the design, installation and opera- 
tion of boilers. This advisory committee included the follow- 
ing representatives from the railway field: F. H. Clark, general 
superintendent of motive power of the Baltimore & Ohio; A. L. 
Humphrey, vice-president and general manager of the Westing- 
house Air Brake Company; H. H. Vaughan, assistant to vice- 
president, Canadian Pacific Railway, and W. F. Kiesel, Jr., as- 
sistant mechanical engineer of the Pennsylvania Railroad. The 
code is considerably shorter than when originally brought out 
by the committee; and the rules laid down in it, of course, do 
not apply to boilers which are subject to federal inspection and 
control. The original committee and the advisory committee 
have been continued as one and will mect once a year in order to 
make any changes that advances in practice may make necessary. 
At these meetings will also be taken up any change which may 
seem necessary in a rule because it works unnecessary hardship 
on any particular class of boiler makers or users. 


MEETINGS AND CONVENTIONS 


American Society for Testing Materials—The eighteenth 
annual meeting of the American Society for Testing Materials 
will be held at the Hotel Traymore, Atlantic City, N. J., on June 
22-26, 1915. 


Air Brake Association—The twenty-second annual conven- 
tion of the Air Brake Association will be held at the Hotel 
Sherman, Chicago, Ill, Tuesday, May 4, 1915. Committees will 
report on the Accumulation of Moisture and its Elimination 
from Trains and Yard Testing Plants, Adequate Hand Brakes 
on Heavy Passenger Equipment Cars, Need of Efficient Clean- 
ing and Repairing of Freight Brakes, What Shall We Do to 
Improve, the Present Pneumatic Signal Device, Difficulties the 
Railroad Companies Encounter in Endeavoring to Run 100 Per 
Cent Operative Brakes in Freight Service, and M. C. B. Air 
Brake Hose Specifications. 

The following list gives names of secretaries, dates of next or 
meetings, and places of meeting of mechanical associations. 

Arr Brake Association.—F. M. Nellis, 53 State St., Boston, Mass. Con- 


regular 


venticn, May 5-7, 1915, Hotel Sherman, Chicago. 

AMERICAN RaiLtroaAp MAstTerR TINNERS, COPPERSMITHS AND PIPEFITTERS’ 
AssociaTion.—W. E. Jones, C. & N. W., 3814 Fulton street, Chicago. 
Annual meeting, Chicago. 

AMERICAN Railway Master MECHANICS’ Assoctation.—J. W. Taylor, Kar- 
pen building, Chicago. Convention, June 9-11, 1915, Atlantic City, 

AMERICAN RaiLway Toot ForEMEN’s Association.—Owen D. Kinsey, IIli- 
nois Central, Chicago. Convention, July 19-21, 1915, Hotel Sherman, 


Chicago. 
AMERICAN SOCIETY FOR TeEsTING Marertats.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. Converticn, June 22-26, 1915, 


Hotel Traymore, Atlantic City, N. J. 

AMERICAN Society OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth street, New York. Annual meeting, December 7-10, 
1915, New York. 

Association OF Raitway ELecrricat ENGINEERS.—Joseph A. 
C. & N. W., Room 411, C. & N. 
October, 1915. 

Car ForeMen’s Association oF Cuticaco.—-Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, except July and August, Lyt- 
ton building, Chicago. 

CuieF INTERCHANGE Car INspecToRS’ AND CAR FoOREMEN’S 
S. Skidmore, 946 Richmond street, Cincinnati, Ohio. 

INTERNATIONAL RatLway Fuet Association.—C. G. Hall, 922 McCormick 
building, Chicago. Convention, May 17-20, 1915, Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN’s AssoctaTiIon.—William Hall, 
1126 W. Broadway, Winora, Minr. Convention, July 13-16, 1915, 
Hotel Sherman, Chicago. 

INTERNATIONAL RAILROAD MAstTErR BriacksMitis’ Associration.—A. L. Wood- 
worth, Lima, Ohio. Converticn, August 17, 1915, Philadelphia, Pa. 

Master Borcer Makers’ Association.—Harry I). Vought, 95 Liberty street, 
New York. Convention, May 26-28, 1915, Chicago, Ill 

Master Car Buitpers’ Association.—J. W. Taylor, Karpen building, Chi- 
cago. Convention, June 14-16, 1915, Atlantic City, N. J. 

Master Car anp Locomotive Painters’ Assoc. oF U. S. ann Canapa.— 
A. P. Dare, B. & M., Reading, Mass. Convention, September 14-17, 
1915, Detroit, Mich. 

NIAGARA FrontTiIER Car MeEn’s Association.—E. Frankenberger, 623 Bris- 
bane buildirg, Buffalo, N. Y. Meetings monthly. 

RaiLroap Master TINNERS, COPPERSMITHS AND PIPEFITTERS’ ASSOCIATION.— 
U. G. Thompson, C. & E. I., Danville, Ill. Annual meeting, May, 

1915 

RatLway StTOREKEEPERS’ .\ssociaTion.—J. P. Murphy, Box C, Collinwood, 
Ohio. Convertion. May 17-19, 1915, Hotel Sherman, Chicago. 

TRAVELING FNctNEERS’ Assocration.—W. O. Thompson, N. Y. C. & H. R., 
East Buffalo, N. Y. Convention, September, 1915, Chicago, Il. 


Andreucetti, 
W. Sta., Chicago. Annual meeting, 


\SSOCIATION,— 
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PERSONALS 


It is our desire to make these columns cover as completely as 
possible all the changes that take place in the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to bring this about. 


GENERAL 

A. R. Ayers, who was general mechanical engineer of the 
Lake Shore & Michigan Southern and other New York Central 
liaes west of Buftalo with office at Chicago, has been appointed 
principal assistant engineer of the New York Central, general 
duties car design and construction, with headquarters at New 
York. 

R. M. Brown has been appointed assistant engineer, in charge 
of engineering and drafting at the locomotive and car shops of 
the New York Central, with headquarters at Cleveland, Ohio. 


JoserpH CHIDLEY, assistant superintendent of motive power and 
rolling stock of the New York Central, with headquarters at 
Cleveland, Ohio, now has jurisdiction over the Illinois division. 


I’, S. GALLAGHER has been appointed assistant engineer, in 
charge of car design and specifications of the New York Central 
with headquarters at New York. 


W. B. Geiser, who was acting chemist and engineer of tests 
of the New York Central & Hudson River at West Albany, 
N. Y., has been appointed assistant chemist and engineer of 
tests of the New York Central at West Albany. 


P. P. Mirtz, who was mechanical engineer of the Lake Shore 
& Michigan Southern at Cleveland, Ohio, has been appointed 
assistant engineer, in charge of locomotive design and specifica- 
tions, of the New York Central, with headquarters at New 
York. 

E. F. NEEDHAM, superintendent of the locomotive and car de- 
partments of the Wabash, has removed his office from Springfield, 
Ill., to Decatur. 


P. RogvEMorRE has been appointed mechanical engineer of the 
International & Great Northern, with office at Palestine, Texas. 

H. E. SmitH, who was chemist and engineer of tests of the 
Lake Shore & Michigan Southern at Collinwood, Ohio, has 
been appointed chemist and engineer of tests, with supervision 
over laboratories and material inspection, of the New York 
Ceitral, with headquarters at Collinwood, Ohio. 


G. WHITELEY, master mechanic of the Alberta division of the 
Canadian Pacific, at Calgary, Alta., has been appointed assistant 
superintendent of motive power of the Eastern Lines, with head- 
quarters at Montreal, Que. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 

S. T. ArmstronG has been appointed master mechanic of the 

International & Great Northern at Palestine, Tex., succeeding 

T. Windle, resigned. 


E. J. Bryant, general foreman of the International & Great 
Northern at Houston, Tex., has been appointed master mechanic 
at Mart, Tex. 


A. F. Caskey has been appointed road foreman of equipment 
of the Des Moines Valley division of the Rock Island Lines, and 
that part of the Dakota division between Valley Junction and 
Gowrie, with headquarters at Valley Junction, Ia. 


A. E. Dates has been appointed district master mechanic of 
the Canadian Pacific at Brandon, Man., succeeding L. G. Fisher. 


L. G. FisHer, formerly district master mechanic of the ©e- 
nadian Pacific at Brandon, Man., has been appointed district 
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master mechanic at Cranbrook, B. C., succeeding A. Sturrock, 
promoted. 


J. T. Fravin has been appointed master mechanic of the IlIli- 
nois division of the New York Central at Gibson, Ind. 


GecrcE S. GRAHAM has been appointed master mechanic of the 
Pennsylvania division of the Delaware & Hudson at Carbondale, 
Pa., succeeding John J. Reid, transferred. 


N. M. master mechanic in 
charge of the mechanical and supply departments of the Copper 
Railroad at 


3ARKER, Whose appointment as 
Range Houghton, Mich., has been announced in 


these columns, entered 
railroad service as a ma- 
chinist 


apprentice and 


was employed as a ma- 
chinist for several years 
on western roads, during 
which time he 


himself for college. 


prepared 
He 
entered the University of 
Arizona at Tucson, 
where he specialized in 
mechanical engineering, 
and at the 
was engaged as instruct- 


same time 
or in machine shop prac- 
tice. Upon leaving col- 


lege he again entered 


railway service as ma- 
foreman of 
the Cerro de Pasco Rail- 
way at Cerro de 


chine shop 


Pasco, 





Peru, and was later ap- 


N. M. Barker 


pointed assistant master 
mechanic of this road. Mr. Barker left this position to return to 
the United States, where he again took up railway work, being 
employed as a draftsman on the Nevada Northern at Ely, Nev. 
He left this road to become superintendent of construction for 
the A. Hughes Construction Company, Denver, Colo., and for 
the past several years has beer engaged in this capacity on gen- 
eral engineering work in the West. He severed his connection 
with this company on his appointment as master mechanic of 
the Copper Range as above noted. 
W. H. 


of the 
succeeding A. E. 


KELLER has been appointed assistant master mechanic 
& Ohio Ohio, 
McMillan. 


Baltimore Southwestern, at Cincinnati, 


C. Ky_e has been appointed master mechanic of the Atlantic 


division of the Canadian Pacific at St. John, N. B. 


\. E. McMILLAN, assistant master mechanic of the Baltimore 
& Ohio Southwestern, at Cincinnati, Ohio, has been appointed 


master mechanic of Indiana and Illinois divisions, with 


Washington, Ind. 


the 
headquarters at 

Joun J. 
of the 
pointed 


Rrip, master mechanic of the Pennsylvania division 
Delaware & Hudson at Carbondale, 

the 
Y., succeeding William Malthaner. 


Pa., has been ap- 


master mechanic of Susquehanna division, with 


4 


headquarters at Oneonta, N. 


11. Setrrince, formerly general foreman of the Oregon Short 
Line at Salt Lake City, Utah, has been appointed master me- 
chanic of the Nevada Northern at East Ely, Nev. Mr. Sel- 
fridge was born on July 12, 1872, at Brownsville, Minn., his 
Parents soon afterward moving west and settling in Oregon. 
After receiving a high school education he became a machinist 
apprentice in Tacoma, Wash., finishing with a special course 
ot one year in the boiler shop. He then entered the service of 
the Central Pacific at Sacramento, Cal., as a locomotive fireman. 
In 1898 he was promoted to engineman, in which capacity he 


was employed on various divisions of the Southern Pacific 
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until the fall of 1905, when he left the service to engage in other 
business. Mr. Selfridge subsequently re-entered railway work, 
being employed in the locomotive service of the San Pedro, 
Los Angeles & Salt Lake, the Denver & Rio Grande and the 
Union Pacific until April, 1907. 


entered the service 


of the Oregon Short Line as district foreman, and has since been 


He then 


connected with that road in various capacities until his appoint- 


ment as master mechanic of the Nevada Northern, as noted 


above. 


SturROCEK, district master mechanic of the Canadian Pacific 
at Cranbrook, B. C., has been appointed master mechanic of the 
\Iberia division at Calgary, Alta., succeeding G. Whiteley. 


promoted. 
E. B. 


ment of 


Van AKIN has been appointed road foreman of equip- 
the Minnesota the Rock 
Manly, Lowa. 


division of Island Lines at 

A. Younc, roundhouse foreman of the Chicago, Milwaukee & 
St. Paul, at Chicago, has been appointed district master mechanic 
at Milwaukee, Wis. 

\W. MALTHANER. whose appointment as master mechanic of 
the Baltimore & Ohio at Newark, was announced in these 
at Salem, N. Y., August 4, 1874. 

He 


service as a 


( Yhio, 
columns last month, was born 


entered railroad 
machinist 
apprentice on the Dela- 
ware & Hudson at Green 
Island, N. Y., in 1889, 
and at the four 
was 


gang 


end of 
made a 
the 

shop, serving in this ca- 


years 
foreman in same 
pacity on various classes 
of work until 1896. He 
then left work 
and served as a machin- 
ist for the General Elec- 


railway 


tric Company and other 
manufacturing compa- 
nies for two years, when 
he again entered the 
Green Island shops of the 
Delaware & Hudson as 
foreman of the air brake 





W, Malthaner department. In 1900 he 
became terminal fore- 
man of the same road :t Schenectady, N. Y., and after two 


years in this capacity was appointed general foreman at Platts- 
burgh, N. Y. In 1904 he was made division master mechanic 
of the Saratoga & Champlain divisions of the Delaware & Hud- 
son, which position he occupied until 1912, when he was trans- 
ferred to the Susquehanna division. He leaves this position to 
enter the service of the Baltimore & Ohio. 


CAR DEPARTMENT 
A. Bere has been appointed general foreman, car department 
of the New York Central at Wesleyville, 
Blodd, transferred. 


Pa., succeeding O. 


O. Bicpp, formerly general foreman of the car department of 
the New York Central at Wesleyville, Pa., has been transferred 
to Sandusky, Ohio, as general car foreman at that point, succeed- 
ing R. A. Fitz, transferred. 


R. A. Fitz, formerly general car foreman of the New York 
Central at Sandusky, Ohio, has been transferred to Nottingham, 
Ohio, as general car foreman. : 


W. B. McNtece, formerly car foreman of the Grand Trunk 
Pacific at Jasper, B. C., has been appointed car foreman at 
McBride, B. C. 


152 RAILWAY AGE GAZETTE, MECHANICAL EDITION 


T. Spence, formerly car foreman of the Canadian Pacific at 
Fort William, Ont., has been appointed gencral car foreman at 
Vancouver, B. C., succeeding W. C. Hodgson. 


Grorce THOMPSON, district master car builder of the New 
York Central at Englewood, Ill, has had his jurisdiction ex- 
tended over the Illinois division. 


SHOP AND ENGINE HOUSE 


E. BLoom has been appointed shop demonstrator and chief ap- 
prentice instructor, of the Chicago & North Western at Chi- 
cago, lll., succeeding E. H. Morey. 


Georce H. Laycock has been appointed locomotive foreman of 
the Grand Trunk Pacific at Endako, B. C., succeeding George 


McNeil. 


C. LunpsurG has been appointed roundhouse foreman of the 
Chicago, Milwaukee & St. Paul at Chicago, succeeding A. Young. 


Joun McRag, locomotive foreman of the Canadian Pacific at 
Revelstoke, B. C., has been appointed shop foreman at Kam- 
loops, B. C., succeeding G. Dillard. 


E. H. Morey, shop demonstrator and chief apprentice in- 
structor, has been appointed foreman of the new erecting and 
machine shop of the Chicago & North Western, at Chicago, Ill. 


J. A. MitcHeELt has been appointed locomotive foreman of the 
Grand Trunk Pacific at Biggar, Sask., succeeding A. S. Wright. 


C. M. NewMaAn has been appointed superintendent of shops 
of the Baltimore & Ohio Southwestern at Washington, Ind. 


COMMISSION APPOINTMENTS 


Walter Alexander, who has just been appointed a member 
of the Railroad Commission of Wisconsin, has for the past 13 
years held positions as assistant district master mechanic and 
district master mechanic 
at Minneapolis and Mil- 
waukee of the Chicago, 
Milwaukee & St. Paul. 
The law creating the 
Railroad Commission re- 
quires that one member 
be familiar with trans- 
portation conditions and 
problems, and it was 
Governor Philipp’s idea 
that a man who has had 
practical experience in 
railroad operation, as 
well as a technical train- 
ing as a mechanical en- 
gineer, would be best 
suited for the position. 
Mr. Alexander was born 
in Glasgow, Scotland, and 
went to Milwaukee in 
1873. After receiving a 





Walter Alexander 

common school educa- 

tion he served an apprenticeship as a machinist and drafts- 
man with the Chicago, Milwaukee & St. Paul, and was also 
employed as a fireman on that road. While so employed 
he prepared himself for college and entered the University of 
Wisconsin in 1893, graduating in the mechanical engineering 
course in 1897; and he received a second degree in engineering 
the following year. After three years’ instructional work in 
engineering at the University of Wisconsin, one year at Armour 
Institute and one at the University of Missouri he returned to 
railroad service as assistant district master mechanic of the 
St. Paul at Minneapolis. Two years later he was transferred 
to Milwaukee to a similar position, and later was made district 
master mechanic, which position he has held up to the present. 
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SUPPLY TRADE NOTES 


Jed O. Gould, general superintendent and works manager 
of the Gould Coupler Company, at Depew, N. Y., died Friday, 
February 19, at Buffalo, N. Y. 


The Zug Iron & Steel Company, Pittsburgh, Pa., has been 
acquired by Jos. T. Ryerson & Son, Chicago. The plant is 
to be dismantled and a warehouse will be erected on the site. 


George T. Merwin, formerly with the W. W. Butler Com- 
pany, Ltd., Montreal, Que., has been appointed general sales 
manager of the Canadian Car & Foundry Company, Montreal, 
Que. 

The Fairmont Machine Company, Fairmont, Minn., has 
changed its name to the Fairmont Gas Engine & Railway 


Motor Car Company, and has increased its authorized capital 
stock to $1,000,000. 


George Gibson Barret, formerly general manager of the 
Cleveland Drop Forge Company, and at one time connected 
with the American Locomotive Company, died at his home in 
Commack, L. I., on February 16. 


James S. Llewellyn has been elected secretary, and Paul 
Llewellyn treasurer of the Chicago Malleable Castings Com- 
pany. James S. Llewellyn will continue to hold the office of 
works manager at the West Pullman works. 


John H. Trent, formerly railroad representative of the H. 
W. Johns-Manville Company, New York, at St. Louis, Mo., 
has been transferred to New Orleans, La., as branch manager, 
and has been succeeded at St. Louis by W. B. Mallette. 


C. B. McElhany, assistant general manager of sales of the 
Cambria Steel Company, has been appointed general manager 
of sales, succeeding J. Leonard Replogle, who has resigned 
to enter the service of the American Vanadium Company. 


William H. Kinney, formerly master mechanic of the New 
York, Ontario & Western at Carbondale, Pa., has entered the 
railroad sales department of the Dearborn Chemical Company, 
Chicago, and will have headquarters at the company’s New 
York office. 

C. H. Rhoader, who has been connected with the St. Louis 
Surfacer & Paint Company, St. Louis, Mo., for four years, and 
vith the Valentine Varnish Company for two years, was re- 
cently appointed western railway representative of the Kay & 
Ess Company, Dayton, Ohio. 


C. F. Quincy, president of the Q & C Company, New York, 
has acquired the entire capital stock of the Railway Appliances 
Company, Chicago, formerly owned by Percival Manchester. 
The business of the Railway Appliances Company will hereafter 
be operated by, and in the name of the Q & C Company. 


W.S. Ottinger, district sales manager of the Cambria Steel 
Company, has been appointed assistant general manager of 
sales, effective March 1, to succeed C. B. McElhany, promoted. 
Mr. Ottinger will be succeeded as district sales manager by F. J. 
Krouse. Albert S. Johnson will become assistant district sales 
manager, succeeding Mr. Krouse. 


Due to the existence of a battery jar marketed under the 
name “Titan,” and the fact that any battery using these jars 
might appear as a Titan battery, the Titan Storage Battery 
Company, Newark, N. J., has changed its name to the General 
Lead Batteries Company. No change. whatever in owner- 
ship, officers or policy is involved. The change is made 
merely to avoid confusion. 


wu 


Charles E. Poyer has been appointed assistant general sal: 
manager of the Edison Storage Battery Company, Orange 
N. J. Mr. Poyer has been with the Edison interests for about 
four years, having served first on the personal engineering 
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staff of Mr. Edison in the development of special applications 
of the alkaline battery, and later as assistant advertising man- 
For the past two years he has been manager of the 
house lighting department. 


ager. 


James F. McElroy, president of the Consolidated Car Heat- 
ing Company, Albany, N. Y., died at Laconia, N. H., on 
February 10. Mr. McElroy was prominent as an inventor and 
business man, and was identified with several of Albany’s 
banking and mercantile institutions. He was born in Green- 
field, Ohio, November 25, 1852, and graduated 
Dartmouth College in 1876. For four years following Mr. 
McElroy was the principal teacher of the Indianapolis Institu- 
tion for the Blind, and then for years was superin- 
tendent of the Michigan Institution for the Blind. In 1887 
he organized the McElroy Car Heating Company, operating 
its own patents. 


was from 


seven 


Two years later it was combined with the 
Sewall Car Heating Company. 


J. Leonard Replogle, vice-president and general manager of 


sales of the Cambria Steel Company, since September, 1912, has 
March 


resigned, effective 1, to accept the position of vice- 


president and_ general 
manager of sales of the 
American Vanadium 
Company. Mr. Replogle 
service 

Steel 


approxi- 


has been in the 
of the 
Company for 


Cambria 
mately 26 years. He was 
born in Bedford county, 
Pa., on May 6, 1876, and 
was educated in the pub- 
lic schools of J hnstown. 
He entered the employ 
of the Steel 
Company as an_ office 


Cambria 


hoy when he was but 13 
years of age and served 
successively as clerk, 
shipper, assistant super- 
intendent of the axle 
department, superintend- 
J. L. Replogle ent of the 
and bolt departments, as- 





forge, axle 
sistant to the assistant general manager, superintendent of the 
order department, assistant general manager, assistant to presi- 
dent and vice-president and general manager of sales. Mr. Rep- 
logle will have offices at New York and Pittsburgh. 


H. Ward Leonard, president of the Ward Leonard Electric 
Company, Bronxville, N. Y., died suddenly of apoplexy, as he 
was about to attend a banquet of the American Institute of 
Electrical the Hotel New York, on 
Mr. Leonard was a prominent elec- 


Engineers at Astor, 
Thursday, February 18. 
trical engineer and inventor. He was born in Cincinnati on 
February 8, 1861. the 


Institute of Technology, and when he was 23 years of age 
2) J 


He graduated from Massachusetts 


became associated with Thomas A. Edison as a member of 
Mr. Edison’s staff of four engineers selected to introduce the 
Edison Central Station System. j 
age he became general superintendent of the Western Electric 


When he was 26 years of 
Light Company at Chicago. The following year he formed 
the firm of Leonard & Izard, which made many important 
In 1889, 
en the firm was bought out by the Edison interests, Mr. 


installations of central stations and electric railways. 
wh 
Leonard became general manager of the combined Edison 
interests for the United States and Canada, with headquarters 
in New York. In 1891 he completed his inventions oi the 
Ward Leonard system of motor control, and later introduced 
several other important inventions in the electrical field. 
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J. A. McFarland has been appointed southwestern district man- 
ager of the Bird-Archer Company, Chicago, with headquarters in 
Mr. McFarland was born on 
October 23, 1880, at 
Mendota, lll. After fin- 
ishing his common school 
education he entered the 
University of Illinois, 
from which he graduated 
in 1903, having special- 
ized in chemistry. He 
began railway work in 
May of the same year in 
the chemical department 
of the Atchison, Topeka 
& Santa Fe, at Topeka, 
Kan. On January 1, 
1904, he became assistant 
in the testing depart- 
ment of the Chicago & 
North Western. In Feb- 
1905, he became 
chemist of the 
Missouri Pacific, in which 


the Frisco building, St. Louis, Mo. 


ruary, 
chief 





position he remained un- 
til May, 1909, when he 
took charge of the St. Louis office of the 


J. A. McFarland 


Dearborn Chemical 
Company, Chicago, looking after the latter’s railroad business in 
In July, 1911, he left that 
chemist and engineer of tests of the Frisco System, and was 
Standard 


Kensington, Pa., 


that territory. company to become 
connected 


New 


the Bird-Archer Company, as noted above. 


later with the Railway Equipment Com- 


pany, until his recent appointment with 


Lyndon F. Wilson, vice-president of the Railway List Company, 


Chicago, has resigned to become vice-president of the Bird- 
Archer Company, Chicago, effective April 1, 1915. Mr. Wil- 
son was born at Rush 
Lake, Wis., November 


4, 1883. He was edu- 
cated at Ripon College, 
Lawrence University, 
and the University of 
Wisconsin. Before en- 
tering college, however, 
he was an operator in 
the office of his father 
on the Chicago, Milwau- 
kee & St. Paul. Later, 
after having had consid- 
erable machine shop and 
power plant experience, 
he became an engineer 
in the Department of 
the Interior of the United 
States government, after 
having passed examina- 
tions in steam, electricity 
and heating and _ venti- 
lating. After one year 
in this service, he joined the engineering department of the 
Western Electric Company, and remained with the latter until 
the fall of 1908, when he became mechanical department editor 
of the Railway Review. In the spring of 1909 he became editor 
Master Mechanic, and was subsequently given 
of Railway Engineering, both being published 
He was promoted to 
summer of 1913. 





L. F. Wilson 


of the Railway 
editorial charge 
by The Railway List Company, Chicago. 
the vice-presidency of this company in the 


After April 1, Mr. Wilson will be located in the Chicago office 
of the Bird-Archer Company 





CATALOGS 


TUMBLERS.—The Whiting Foundry Equipment Co., Harvey, 
Ill., has issued catalog No. 113 which is entirely given over to 
descriptions of the line of tumb:ers manufactured by this company 
for use in various classes of foundry work. The catalog, which 
is well illustrated, will be sent free upon request. 


3RASS FounpRY EQguipMENT.—Catalog No. 114 of the Whiting 
Foundry Equipment Co., Harvey, Ill., deals with the line of 
brass foundry equipment developed by this company. The line 
includes cranes, furnaces and tumblers as well as a line of tongs 
and shanks for handling crucibles. The catalog will be sent free 
upon request. 


Paint.—The first number of a publication to be known as The 
Scientist has been received from the Goheen Manufacturing 
Company, Canton, Ohio. It is intended to devote the space in 
this booklet to the advancement of the iron, steel and galvanized 
iron preservatives, as well as the water-proofing compound and 
damp-proofing paint of which the Goheen Manufacturing Com- 
pany is the maker. 


VaLves.—A 40-page catalog recently issued by the Homestead 
Valve Manufacturing Company, Homestead, Pa., deals with the 
different types of valves which this company manufactures.  II- 
lustrations and the principal dimensions of the different types 
are given and a cross-section showing the construction of the 
Homestead straightway valve is included on page 7, with de- 
tailed descriptive matter. 


VENTILATION.—A pamphlet has been issued by the American 
Blower Company, Detroit, Mich. entitled Ventilating the 
Fletcher Savings and Trust Company Building. It contains a 
brief description of the Sirocco ventilating system as applied to 
an office building in Indianapolis, Ind. A number of drawings 
are included showing the layout of the system and a number of 
types of Sirocco multiblade fans are illustrated. 


Paints.—The ninth edition of the Review of Technical Paints, 
by Frank P. Cheesman, has just been issued by Cheesman & 
Elliott, 100 William street, New York. This book contains 52 
pages, is illustrated and is intended to give anyone interested in 
metal painting the benefit of the long experience of this firm. 
Various kinds of paints are considered in detail and information 
given as to the best paint to use for any particular class of work. 


VaLveE GEArS.—A booklet: recently received from the Southern 
Locomotive Valve Gear Company, Knoxville, Tenn., contains 
some interesting data regarding the Southern valve gear. <A 
number of indicator cards are included from locomotives fitted 
with this type of gear as well as data taken from the results 
of tests of locomotives to which this gear has been applied. II- 
lustrations of the gear itself as well as locomotives fitted with it 
are included. 


Taps AND Dirs.—The Wiley & Russell Manufacturing Com- 
pany, Greenfield, Mass., has recently issued catalog No. 36, 
which deals with the screw cutting tools and machinery manu- 
factured by this company. It is a book of pocket size contain- 
ing 285 pages and besides illustrations and detailed information 
concerning the taps, dies, gages, etc., it contains, near the end, 
a number of tables of decimal equivalents, standards for wire 
gage, metric screw threads, etc. 

SMALL TurBo-GENERATOR Sets.—The General Electric Com- 
pany, Schenectady, N. Y., has issued an attractive bulletin, 
No. 42,010, describing in considerable deta:l the horizontal turbo- 
generator sets of small capacities. These machines are built in 
capacities ranging from 7 kw. to 390 kw. direct current, and 
100, 200 and 300 kw. alternating current, and are used largely 
for supplying light and power in mills, machine shops, laundries, 
etc., as well as for train lighting. 
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Snow FLancers.—A 16 page booklet has recently been re- 
ceived from the Railway Appliance Company, Old Colony build- 
ing, Chicago, describing the improved type of Ray self-contained 
snow flanger. This device, which is applied directly to the loco- 
motive, is designed to keep the rail and flangeway clear of light 
snowfalls. It is also used on wedge plows for clearing the 
flangeway. The booklet is well illustrated and contains a num- 
ber of interesting photographs of snow-fighting scenes. 


Water SorteNERS.—The Harrison Safety Boiler Works, Phil- 
adelphia, Pa., has recently issued a 20-page leaflet devoted to the 
Sorge-Cochrane Hot Process Water Softening System. The 
process, which is based upon the fact that chemical reactions are 
more rapid and complete in hot water than in cold water, is de- 
scribed in the leaflet which also contains a brief treatise on the 
chemistry of water softening. The text is well supplemented by 
a number of diagrammatic views showing the operation of the 
softener. 


CENTRIFUGAL Pumps.—This is the title of a 64-page bulletin, 
No. 19, just issued by the Terry Steam Turbine Company, 
Hartford, Conn., giving details and data on various turbo- 
pump applications. The principles of operation and con- 
struction of the centrifugal pump are explained, as are de- 
tails of the steam turbine. Because of the wide latitude of 
speed possible with the turbine, the unit occupies a much 
smaller space than would be required for a pump performing 
the same duty but driven by a reciprocating engine. 


Muttiport VALvEs.—Cochrane Multiport Valves is the subject 
of a booklet of 72 pages just issued by the Harrison Safety 
Boiler Works, Philadelphia, which describes the multiport valves 
introduced by that company for back pressure relief and vacuum 
service, flow service in connection with mixed flow turbines, and 
check valve service with bleeder or extraction turbines. The 
essential idea of the multiport valve is the use of a number of 
small discs instead of one large disc, in order to secure greater 
safety, quietness, lightness of moving parts and tightness. 


ENGINEERING CALCULATIONS.—This is the title of a 23 page 
booklet issued by Felt & Tarrant Manufacturing Company, Chi- 
cago, which deals with the application of the comptometer to cal- 
culating work in the drafting room and the estimating depart- 
ment for a variety of calculations involving addition, multiplica- 
tion, division and subtraction. It is well illustrated and contains 
numerous examples of the operations for which the machine is 
being used. The booklet will be of interest to those in charge 
of engineering offices and drafting rooms generally. 


Ramway Line MatertaL.—The General Electric Company has 
recently issued bulletin No. 44,004, which forms an ordering 
catalog devoted to railway line material for direct suspension. 
This publication covers practically everything in line material for 
this method of suspension, except poles and wire. The parts are 
illustrated and each illustration is accompanied by the proper 
catalog numbers. The prices are not included. The bulletin 
contains also miscellaneous data relative to construction, over- 
head material per mile, general data on the use of solid copper 
wire and copper cable, dimensions of grooved trolley wire sec- 
tions, etc. 


Pumps.—The National Transit Company, Department of Ma- 
chinery, Oil City, Pa., has just issued bulletins Nos. 1, 2, 4, 101 
and 301, all of which are contained in a neat binder and are 
devoted to its line of pumping machinery for general service re- 
cently added to the line of oil and gas pumping machinery which 
it has previously manufactured. In bulletin No. 1 are illustrated 
the pumps for different classes of service manufactured by this 
company including the duplex, crank and fly-wheel direct steam 
driven and geared pumps; a line of gas engines and a line of 
pipe fittings. The other bulletins are each devoted to a particular 
class of service. 





